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(57) Abstract: A laser beam machining method and a laser 
beam machining device capable of cutting a work without pro- 
ducing a fusing and a cracking out of a predetermined cutting 
line on the surface of the work, wherein a pulse laser beam (L) 
is radiated on the predetermined cut line (5) on the surface (3) 
of the work (1) under the conditions causing a multiple photon 
absorption and with a condensed point (P) aligned to the inside 
of the work (IX and a modified area is formed inside the work 
(1) along the predetermined cut line (5) by moving the con- 
densed point (P) along the predetermined cut line (5), whereby 
the work (1) can be cut with a rather small force by cracking the 
work (1) along the predetermined cut line (5) starting from the 
modified area and, because the pulse laser beam (L) radiated 
is not almost absorbed onto the surface (3) of the work (1), the 
surface (3) is not fused even if the modified area is formed. 
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hz^vz*m33m%a(D\mm m&mm xxmfa-rzm mz.&mm 

m 1 » if^©*^»xm^©J?^|qit:^OT^ 1 xgfc:*(t 
5v-if^©ft^g^M^stegtinx^^©^(c^rt)^Tinix^%(c 

pmmbmwx\ &mmm£tezffiffi0®mm&<D<&T*m<zt&X'gz>o 



32 



WO 02/22301 



PCT/JPOl/07954 



l o 8 (W/cm2) JW±t?fe^T^;i/XtS*$l^sJ^Ti:-rs^i: 

t: j: d > inx^t)©«t^v y9mmittt$mmm*imfr& zt%>x% 

±I3&w^©--0»jt-&&o ii©v-"!finx^©finxM^^LT^ M£f£ 

>7-?gg# 1 x 1 0 8 (W/cm2) &L±X&^X>VlXM1fi 1 /zsfeTF^-TS £ 

fci D > Unx^Si^crtgiJfc^ii^s^^^tfgfeH^^B^-r s £ h x- t 

o ci©iD^fciDJpx^^©TOfc:^i!!^S^»^^tiSo d©^M® 
20 ««tt±fs»««©--«-e**o ^©i/— tfDnx^©inxm^iiUTl±> 

y-Wlx 1 0 8 (W/cm2) &±X&^T/Vlzm&liis&CFtTZ>Z£iz 
25 H^*JfM-rscfc*T-^So £©J;5fc^;i,;*i|B£@«>T$S< LT\ 
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aa^nmn tmrnz tts ^ — tf ft©*^©^^ t & ft £Bf ^©&a & Ait 
zmj:ttm.®<Dm$T^'cm-t%z£Ki£ jp^iqit&ttsipxm^©^ 

%£k*\mm £{fcg£ © t3i^^P^l6ltc^^51iPX^tl©flb©ffi^fl<j 

TSpx^t>*Jl^[qifc:ffiMW^i&$-frs^i&xs^ N ^ixi^ W 
SS&S©^-* v> rinxm^^p^^fqi fc*g*r$j {c^«j £ a ftb©^i& 

^l^^*»tS»pxm^©fflM^ifra^inxM^fcMI»^tiSV-1f^fc:^r 

-r s flpx^#j©jg#?^ £ ©«#xitffla> ^ v~- j ?%(dm%& zx-vmrntisiz 
o £ot n Ait®^e>ipx^%©ftgpt-c©mii&> ±mm$r^T-ffiT&zLb 

D^^ttfeffi^^i&g^^ipxmtJ^^i&^^ti^ i/-ifft©JPBfr£ 
*iPxm%©»^iRi{c*5^5ra0tefi^t)-fr§ ci 1 5 0 

trr * u—vxm ^ v-tf *> aits vi/x u-if %<o^%^o tf- 

^y-Wlx l o 8 (w/cm2) tt±fefi:5 i 5 fc/t;w u-lf 
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fc«©fc&g&js#;£ftt:W3to 

(DV-trtV—^mtH X 1 0 8 (W/cm2) ^tztzz&otz/vixu—yft* 

20 #&£l§!t£©3gE&k:.fc*K inxmt/©^®fc:^il!^W^^-r>^&^tifc 
WS&iyft£&££-fr£C£©&V^-- !fiJPX^ JPX^^©|*lgp^i5V>T 
SQX^tl©JI^;£fa£:fcfr 3^;]/* I/— tf#©^fe^©{fcg£fiilJ0 ^tc U—V 

25 mm<Dm^mm 

m 1 l/— tfJnx;£&&c£oT l/—- !finx*©;&DX*j^© 
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0 4 fc*0 3 ^-rJnx^%©iv-iv^fc:^ofe»f®ElT*^^o 
0 5 &0 3 fci^-riPXM^©V-V^t?&-=>fcWfMiaT-^^o 

0T&£o 

0 8 i/-ifirax^©^ l xgti5{tSipx^^©»fM 

0-C*&£o 

010 &#na&»gfc&3 v-if m^mom 3 jm^&ttzm^Mmmom 

ffi0T*&3o 
®0T*&£o 

012 \±*mmBM£&Z l/— ifflpx^«sfc J: DianBr^ftfcS' U n > ^© 
-SPt:^ftS»f®©^*S^bfc0T*$)So 

013 \±*mmmiz&% iz-^nx^j^w-s ^—vftowMtis u ^ > 

0 i 4 \±*mmm®m lmt&z ^-vm^m^mm-^ % % i/ -if tag 

S©«WS«l^0t**o 

0 1 5&*||]»lj©fg l#)fc:#£ 1/— tfJPX3&8c*Kfflf -SfctoO^n-^ 
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0 2 4 (±0 2 3 tr^-r^3H4«-3|sKDXXIV-XXIV^t:^ofe»fffi0^$>s 

o 

026 j±*^©^iii£fSf*«< bfc»^t:*w-sia 2 3 tiwi-ytisamm 

©XXV-XXViSlti& -o fcHJrM0T- & 3 o 
02 7tt*^0^|jjiigp*^e>fc:ii< Ufc*§i^fc:fctt£02 3k:^-r^^ 

028 &*mmm<Dm 2 m^^m^mom 1 zmznirmmm** ^ 

^©BrM0T-&£o 

02 9(±*|IM^©^2^Jfc:#S«I»f^©^2X@^^t-flEm^ : ?'>^N 
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0 3 1 \t*mmm<Dm 2 mt&zwmx&om 4 nswtffWff^xA 

S^*ifc1^>r;i/©¥M©^*^bfe07?*So 

03 5 (±03 3{C^1-^>7";i/©XXXV-XXXVi^^o*:ra0t$,^ o 

03 6&03 4fc^-r-b->7-;i/©xxxvi-xxxvii^»ofe»f®0*r^So 

03 7 J±*»^©B 3 #1 I/— ifjox^fefc £ D * 5 * 

03 8 ttifclfcfc&a v-if Jnx;S&fc£ b ^ 7 s> ^«*«9^«*nfcftixm 
»©«Wr?£5>r >fc»ofc*a-©¥®Bnf*So 

03 9 tt#0tJfg7&JB©f| 3 ftlizft £«H4B:ft& Lfc l^-lf^^^nfc: «t 

04 0 tt*HH^©m 3 0!) fc:^ S 1/ -1f»PX||g0|pS«|^0-c & S o 
04 2 &#ll»*i©!g 30!)fc:&£ 9 0 0 HJfeHgiSglSfc^ttiS 1 /2 

04 3 tt*^Slsff#i©!g 3 3 i/— if ipx^^i^^-r a t-itoozyu—?- 
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04 4{i*^»s®^3^jfc:^si/—tfijnx^{Cck QmnMytzmi-zu 

04 5 3 l/-1fJOX#&£ J; D ifi*HS3fc*#-r S V 
0 4 6 (±0 4 4 fc^1~^> U n >«> x/Ntd^HJtg^flg©^ 3 #1 I/— ifjpx 

-So 

EI 4 7 (±04 5 tc^-r^ U n ^«|Ufeff2i©Sg 3#|fc:^;5 V— tfJnx 

-So 

ei 4 8 \±*mmm ®m 4 #i t& * b — *fipx^g©«iBS^K-e & * o 
s 4 9 ttia 4 4 t^-r^ u ^ >t> x>\ ttmmmom 40at«s u-ifjnx 

05 1 (±05 0 fc^-T«^7-f >±©LI-LI£&oTiOTL;fc»r®0T-& 

•So 

05 3 (±05 o ^-rvam^M^^ >i:iS^-rsLin-Lin^?&oT«j»fbfe 
B?f®0-e&£o 

05 4 (±05 o (c^-rwf^-r >tm^-r^uY-uv\z^xmm vtzm 

M0T*&£ o 

0 5 5 (±0 5 0 ^Tmx.fmm^WKv^^-f >fc?&oT«Lfc¥®07? 
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05 6\**mffiim®m5mtzmz\s-irmjLi3m*m^Tp7y#x#y h 
* jtnajfj/j^ < m& l tcM&owfttt? 4 > itmx$mm<Dm m0t-& 

0 5 7 &0 5 6 fc^HDX^^ WS^^f Vfcj&otf I lfc¥ffilT- 
5 $)2>o 

^ y ^ * h £^triax#i^©fBrffi0T& 3 „ 
10 06 O&05 8 kmirm* D*^V^n^©|j|ftffll/>X£^fc:^©;&DX 

#£$&©&r®0-t?&£o 

06 2fci:05 8tc^-r#U t)/jN$lv^-©7VVXl/— tf^^ffiVNfc^OJn 
15 xmt»©»fM0^$>5o 

06 3OT6 2^mT\y-^(Dmmtz^^^mmifimmi!mm^ntz^ 
*^frjpx»ft»©»fBiHT?*So 

0 6 4 {±0 6 0 tc^-r^JJ: D vv?«7— ©7i;i/X l/-if3te*Mv>fc^©in 
x?t^©»fM0T^So 

20 06 5 &0 6 4 ^?is-vft<DmMfc&z&yti L mm&mmT-%m$tifr? 

vvZttv h^tfiJOX^%©»f®0T-$)?>o 
06 6 £05 7fc^^»fM^^>^il^1-^LXVI-LXVI^oT^D©fb 

0 6 7 wniioi 5 mtrnz u—TmiMwowwrnm-cto s . 

25 06 8 J±*lS»j|g©Sg 5 I/— ifittJX^jifcii^ t, tlZ±&L$m3<D 

-mo-m^^-t xp v >? 0t*$> 5o 
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070 &*mmm<Dm 5 mt&z v-^m^Mu<o±mmu^^. turn 
mi 2 &*mmm<om 6 mimz ^-*mx&u®immim-c& s 0 

— If tt©Hft£^-r0T! & £ o 

10 0 7 4iitT-A^^>'l>WIB®^tiTV^^©ft3teffllx>Xfc:J;5V- 

07 5 ii*»I©i7^!lt:^S l/-ifJPX^S©«WS#^0T*S o 

0 7 6 \$mm t) #IBS£*iT^&V^-£©lg}feJ3 1/ >Xfc «fc 3 V— if ft©H 
#£^-r0T*&£o 

15 0 7 7ii!fa^i^D^IBS^tiTV^S^©^ffll/>Xfc:ct^l/~"tf^©^ 

*^-T0-e«)So 

078 \±*mjmm<D \s-vmj^m®mmvim%. tiz>±{£mmffi<D-m 

20 flj©:/Dy^0f&So 

08 0 &#H»H© b-1f#nx2gg©i£»j£tfg;l 6 ft££#MMJ©£ & 
fcflb©0»J© :/n y f? 0T: & § o 

08 1 &*IK0i8^{:|5 Iz-ifiDXtd; D * ^ y *««*9&J5fc£;h, 
feto^ti©^D»r^7 >f > fc$#©-0iJ©TO0-e& 5o 

25 082 \±*meBm®m 8 fliti^s i/-ifjpxfc«t ^««<«^«*n 
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tztoxttMWKDWm^&J >£&o ££&#©£ ££{fii©0!l©¥ffi0T-&So 
08 4 l±#||»^©!g 8 l/-' ifiPXgg© VftmzffiZ. t>tiz> 

08 5 {±#|Q«fi©Sg 8#l£#£ l/-ifinx^g©^#:MM©— 09©-® 

086 &#n»jig©fg 8^j^s \y-^mjMwo±mm^(om<om<o- 
08 7i±*in»i8^{:is i/— ?>»© 

08 8 f**ggj&gffi©jg 8#){C^3 v-if»nx^g©^$ij#^©^ f, fcflfe© 

08 9 itzmmmom 9mtmz v-^m^^m^xM^nmaon^ 

$J©£$i0T'&£o 

0 9 1 tttfLmsmo* 90JlC^& ^-1f*PX^^«V>TUDXm^l©^ 

f^a^s *ifcinx^^©ffe©^j©^^T- & £ o 

092 &*mmm<Dm9mKmz> u-im^m^m^xMmm.mo^ 

0 9 4 ttl/— !f^©ftMASiPX^%©F«i|gp{c{ftS LTU3tfl>£^1-0T* 
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S96 \±*mmm<Dm 1 om^m u-^m^m^m^xm^mm^KD^ 
m 9 7 &m 9 6 iz^-rm^nmaou^-mmmx^^o 

m 9 8 l±*^»^om 1 O0>Jfc&3 l/~ifiPX^*MMTinxm^l©l*l 
• 0 9 9 &m 9 8 £^;&nx^tf©$#®rffi0T&£o 

sioo \±*mmm<Dm i o#itc&s u-ifjax^^MVNTiinx^^© 
rate* 7 y ^««^^$nfeinxm»©* & tm(Dm<D®mmx'&2>o 

I/— tf^©^*^{C^^<-rSi:nliv>EQ©^ (n = 
2, 3, 4, • • T*#3N-fcl®J&#£bSo C©31#l£#^l!KJK^ 

5o ^Vl/X^©^-&. I/— ^^©^ttl^-if^©^^©^-^/^-^ ( 
W/cm2) X&&*), ^J^«Vf-^^y-^giSl x 1 0 8 (W/cm2) &L±<Dgsfr 

(W/cm2) T*&££o 

0 1 ~s 6 £jB^TB&Bj-r£o 0 1 &i/-ifjox4»©jQx#i>$> 1 ©tos-c^ 
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-ifjjpx^oipx^tl 1 ©¥®0T*& D> M 4 fcfcE 3 fc^-TJax^feifc 1 © 
IV-IV»fc*&o&»ffiBlT!* 05 SB 3 fc^-Tinx*^ 1 ©V-V^fc:^ 

0 1 2 t^vr «t 5 tc> ixpsmm 1 ©s® 3 tMi^g? >r > 5 
-if^L^snxm^iMijbTam^7^^-rso mfttit&u 

-if ^teL#*ft Ufc@ffi© £ *:T*&3o 

cmt ct b % 0 3 5 t:^-r £ o tzvmffim i tfimwtt? <<>5 tc*&o Tin 
j:ttMMi<Dft&t<D?>mi&zti2>o xmmmiz&zu-mQx.jjWi^ spx 

nma 1 ^v-if^L^TO-TS £ hfc: J; DJpx^fi^ l £2ggt£-frT&W^ 
7 *Bf&?% ©T-fcfc&l^o iDX^^tJ 1 £ U— If ;ftL£3I3M;* *ft|X2Mfc*& 1 © 
fi»fc^^l|^*«***Ti&Jt1g«7*^UTV^*o .tot, iPX*^ 
1 omm 3 "Cttl/— !f^#i3:^»K£*i&^©T% Jnx^fe* 1 ©g|® 3 

-T3 So .tots Jpx^^i©^M3fc:^g5&i!Jti^|g^^-frS 

Jt«**jSj^i:b'rJiox»*»*Hfiltu Apx^ii%As«j»f$tiS^T-$.So c 
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©Ji£ ttig < £ £ ©-^ £ © <fc -5 ^^tt© J; i^idKW^te;*;^^ 

(l)~(3)#&.5o 

\y-^%mw^nma m^\zi3?^iATaOsfrtbtz%i£mMn) ©rat 

mftti&£tt>1£T* I^mSllfWlx 1 0 8 (W/cm2) feJLtT'fro 

l //s^T©^t!MI*-rSo £©;vi/XiH©*££&, 

mmimmztiZo m?m&®±m.mt lt&, mx\z i x i o 12 (w/ cm 2) 
5^7^t«©»> $a*.i& m4 5M^-vmmT.m^mxm (199 

8^. 12M) ©Jl£2 3H~Jg2 8Jf© mfcls— tf-it^mfc<fc3:#5>;*«& 
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(B) 

%U : ^##:l/-ifS!ljeNd:YAGl/— !f 
$S : 1 0 6 4nm 

u—vytxtfy vrnmrn : 3. hxio-w 

*DagbM«aS: 1 0 0kHz 

: 3 Ons 
ffi* : mj3<lmJ/WZ 
l/—tfftS5S : TEMoo 
flftWtt : ttKflSft 

. (d) t^Mmm&muzh&mw&®&wfim. i o omm/n» 
& i © V— if ft £ <t d mTttm)® mffikMmz ntc & ? *> v ( * ^ 

h©*#£i± N h©^©-5t>il;*:©:5: 
££&£$#©;*:£ £T*&£ 0 r57*®m%TZ7jkTy : ~*ti:Mybm\s>X (c 
) ©filtfl 0 0<g. mum. (NA) #0. 8 0©^T-fe§„ £^7* 
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(D&iLUm-rT-t&mytftuyx co ©«*#5o*& nnft (na) #o 

. 5 5©^T$»So tr-^7l«7-^Jg^l 0 11 (W/cm2) fi«A»6JlPI«A 

& iz-ifijDxic&i,^ * 7 y £ 3inx*r 

■5 fcjnx^ft l-flWi* £ {c J: d m^nma 1 m £ *is 0 is\^nma(D 

#Epjn £ ti * c t a i $ j&g-r % & 2> o 
(2) m.mmmifimmimmm(Dm^ 

fc-s-fc-frt. mtfc&tz#vrzm$m&ifi 1 x 1 0 8 (w/ cm 2) u±xu>-djv)sx 
m& 1 us&T®gkflrT'm%t2>o ztuzx &aDx#^©rt^&^^i!RiRt 

zmmm\<Dmm£&.<hLitim£^5z£%xgz> 0 ^£t>, im& 
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?>m&-c$>2>o m&&&<D±mm£LT&. 1 * 1 o 12 ( 

W/cm2) -CtbZo >V\s*1fmM7L\£.ljis~2 0 0ns##£b^ o 

(A) Jnxmtl : %/ U =» >>>x;\ (Jp£ 3 5 0 /urn, fl.g4 -f 

(B) I— If 

^ : ¥##V-1fB!>®Nd:YAGl/-1f 
ttft : 1 0 6 4nm 

u-v^r^y hmmm: 3. uxio-w 

m*)MLm®.1k: 1 0 0kHz 
JWXM : 3 Ons 

: 2 0 #J>Oi;i^ 
l^-if^fiSK : TEMoo 
mftftfe : Signal 

(c) m%mvyx 

fg*:5 0*g 
NA : 0 . 5 5 

(d) mxttmmifimmztizmmso&mmt : 1 o omm/g) 

©*££i±l 0 O/angflTC&So 
£B0BI£4E 1 3 ##3fr?iRiBtfc:<}; DJK^iifcc: h » 0 1 3 
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MMm*7fiLX^%o *s U ^ >*&©Jp£M;# 5 0 //m, 10 0 jum s 2 0 0 jul 
m N 5 0 0/rm N 1 0 0 0 ,um©=§*fc:oV^±iB!l£l£^ bfco 
#J;tfc^ Nd:YAGl/-1fCD$gT-&3 1 0 6 4nmt:fe^T. SWJ3>^&© 

500 /Limwcrvm^ *s u n ymmonux \± 8. o %m±m 

Mfr£> 1 7 5 ^©SfcfrfcflM^ftSo ^©^©^»{± N JP£ 2 0 0 jumO 
^i;n>i>xM£##fc-r3£ N 9 0%J^±^©Ts If 3>i>ol/\ 

Al lcfiltM (^^^^-^^^^^^©M^iWQiaM^ff^) 

^Jg66£l (2 00 0*MJ3) ©Sg7 2Jt~H7 3H© rtrn^w,* U-^ic 
* s ^S-r^^©5t>^< i:^)V^■rtlA*"'^ > t:$)So v%-Tti©^*)W^© 
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( 3 ) &mmmifim$T*mbw&<Dm& 

#tt2>m&m&& 1 x 1 0 8 (W/cm2) IH±X*fr-DJV]sXm& lns&CF<D0kftX 

tixmmmmm-mimi&zhZo mm&m<D±mm.£Lx&, mijix 1 0 

12 (W/cm2) T*&£o >^^l/Xi|iMJ^{ilnsmTW*b<s lps^T#££> 
1f»Xffi5&£||fc5c|| (1 9 9 7^. 1 1 B) <Dm 1 0 5 Jt~3§ 1 1 1 If© r 7 

o 

ifinx^g i o o (Dimmwmx^o i^-ifinxigg 1 o 
%*Mffi?ztzisbizu—v%M ioi zmm-tz is-vytnmwffi 102 v 

M£*tfc£V ^n-f 1 0 ^^D^y^^7- 1 0 3fI|J$ 

nfcv-if^L^^f 05i:> *3teMv>xi 0 5T-#Dte£ 

10 7 *Xfft^TIqItc:^Ki^-frSfe«)©XffiX^-^ 10 9t, «&g& 1 0 7 £X 
llll*l^tit355-rSY||&^ln]^l!j^^Sfei6©Yll|^^-^l 1 lfc x 
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3t, ztit>=-o(D^-¥ i o 9,1 1 i,i 1 3<D&m*®m*zx : r~-s?m 

ztt#fattflp:**fc* 1 ©^® 3 i:it5E-rs^[qJ^©7?s MuttM® 1 fcAIJ 
•T5l/-1f5teL©^«S©^|Rli:*So iot, Zttx^-s^ 1 1 3 ^ZfS^lRl 
d hlc: «k i) > mxttMJb 1 ©rtg&tc l^-1fftL©#§«P£i^b^ 
ZZttf-ZZZo il©^^P©X(Y)«I^l6l©^m^ ftlX*ffc4lJl* 

x(Y)fft^^~s; l o 9 (ill) fc:J:»3X(y)|ili^iRik:^«j^-M-Siitfc<J:bff 

5o X^Om^-P 10 9 (111) ^i&^©-^!lt^So 

V— Vytffil 0 ltt^t^l/— *fft£$8£f3Nd:YAGl'— *fT-&£ 0 I/— if 
#«B1 0 lfcffl^£.;r I/ — *f£UT\ 3©^ Nd:YV0 4 V~if 

NiYIJ 1 1/— »f 7 r J 7 1/ -If 5 o W^IMUifflK 

NcUYAGl/— 9\ Nd:YV0 4 l/-if, Nd:YLFV-if £/B^£© 

£©#$ftt-?:&£o 

fg l^JTiiipx^ti l ©inx^/vi/^ i/— !f^£fflvv?:^£#, 

I/— if&ttl/— ife-A^tfjtifcT&So 0 5fcfcil3fe3«©— 

^J-eafeSo zWx^-^1 1 3(±v— ifft©IRft/&£;&Qxm^©i^fci^b-e- 

*k u-lf^^^finxm^Wfc'&b-frSeiiitfT-t^o 

i/— tfipx^® i o o £ t:, «g£ 107 izmm^titctiaT.MM^s i £w 
D«aw«fe»tw«^*i6^-rsi®SEffl3teaii.i i 1 yjzv 

©e-Axrv 1 1 9 ffiSo tr-A^ru >^H9 

xi o 5 h©p^tc^^D-r y^^-i o 3 #iag£tiw£o tr-Axry 
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zhtznwhm&yj ^0^^^7-103 Rvmytm v >x 1 0 5 l 

5-1 0 3SV*^ffi^>Xl 0 5t|^D^fft±{CiB®$tifeJi^^l 2 1& 
t«gfcl/>X 1 2 3 £<i;i£o 12 1k LTtttt*«CCD<chaige- 

coupled device)* * 5 &«> Wttfe? -i > 5 ^£^t? 3 &mm L fcqf 

1 1 «rtfel/>Xl 2 3T-^^tiTS^?l 2 1t?J1 

»tu Jl&:r-*k£So 

xjjzn&Wi&^—zymu 125^ i/-ifinx^g 1 0 o^#*^-rs± 

WJW 12 7k, 129k, £<i;t ii^^-^^M 125^ M 

^T-^^SKbtM3fc«l 1 7T-^Ufeqr^©^^®3±tc-^fc 

■&&tzisb<Dm&?—z *mntz>o tomtit-* £^tc ltx^-^jms 1 

l 5*sz«^5r-s?i 1 3*g«rtei»-rackfcJ:D. W^<D£SjS0&*ai®3 fc: 

S^te^B^oH^-^^^-rSo £©H«^— *tt£fWHW»l 2 7Jc 

, 1 2 9 fc JfcfcliflfcW^ £ *l £ o 

±WJ»1 2 7fcl±, *^-^{&|»l 1 5fr£0:r-4\ «^-*#L3S 

ms 1 0 2, §igffl#aii 1 1 7su ? xx-^j» 115 ^ kick & 
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® 1 4^ot 1 5 zm^x, *mmm®m i#j£« v—^m^m 

:S©l/-1fft L &|g£-r&l/— lf*»l 0 l^SI^S (SI 0 l)o #fc N JD 

ut\ M^nmaKD z ^^©^M^^-r^ (si 03)0 ci*u±. u— 
« l ©ji^ p tfim^nma 1 ©f^ast^a 2* inx^^ 1 © 
si® 3 tcffig-rs l ©utt^aiph bfcinxjttjfeife 1 © z ffl^ifii© 

^iiT*^ o - ©^M^^WJM 1 2 7 fcAij 2 *t,& » 

inx^ti 1 £ i/— tfjox^g 1 0 0 ©ma^ 107 tcng-r 5. ^ bt. ii 
^3te3i 1 1 7ipe)Wa3te*iB^3F*Tjipx^^«j 1 *mw?z> (s 1 0 5 ) 0 
mmzixtz.mmtt^ 4 > 5 *^tnbni*Hfe«> 1 ©si® 3 -^mmx- 121a 

fc*^T^^-*#t:iigis 1 2 5 \tfflmmytm 1 1 7 © ura*©^*^ 
® 3 fetits <t a um&T-z *«jrr s (s 1 0 7 ) 0 

C©M^-^**t:bT Ziftx^-^1 1 3£Z|ft#ft©;|£|!j£-g-3 (S10 
9)o £tilc<fc!K 1 7©qT^©^/M* s ^®3 fciSg-TSo 

i ©^® 3 Q&jm&r-z %m&?z> 0 z (DWjm&T-* \£±mm 

U 1 2 7 fc^bT^E-* 1 2 9 fc^ift, CtllC <fc t> ^E-^ 12 9 tOTi^ 
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£fflm& 12 7 Mt^&bXr v 7 S 1 0 3 T*&£2 ftfc&M^-* 
i» 1 1 5 ItzafeMm?-* fc^^T\ l/-if* L ©H*j& P #ia:E*fgi 

ui©w^^gt, z 1 i 3fc«k&mx*ffc«a&zjto&iaifc 

^l&^-frs (SI 1 l)o 
#fc N l/-if3te« 1 0 1 frfc if* L fcjfefeSrtft* I/— if* L fcflDX** 

m i ©m 3 (Dwrntt^j > 5 i/— if* l ©ji*;& p fctanx 

ffM£ft£o LTn WM^fe^J >5£*&5<fc5ic: X 0 9^ Y 

ftjx#ft*& i ©Mtifiit^ (si 1 3 ) 0 ^lt> mx.nmtei&wmtt 
^jyb&fe^Tmtfzztiz&t), mx.Mg.®i*wm?z> (sii5) 0 £ 

2raxm^i©rtSM:^*^ P ^fc^Ts if*L zmmtt^j 

>5fcMi*LW&o -£LT\ X tt*y— S>1 0 9^> Y #X^->^ 1 11^ 

iititctD, sore** (mi^7^m Mm eim«ti) 

> 5 «fc a fcj&DX**** 1 ©iWfcBfiSLWSo »PX^ 

#j©^o»f-rs@mMf,^(D^>bS2fes^. Jnxm^^ifc^^^^-efijo 
x*fii$i l ©rtgpfcjg*^ p £-£fc>-£-?\ /w;* I/— if* L StDBr^^-f > 
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UU:M L <fc 5 1 00 «fc tufcf, fcixfcfefe* 1 ©Sffl 3 > 

-f > ^ e, ^Mifc^jfisi3&swn^»»tf* c s ci t & < , * 

ckoTs _ JRl«fcJ:*ittx Unx^%$«-rsci^fc: t tD#^tLSSn c a (00 
ffir/^^?y7, tt£H?©&FgS) ©#©£!) £fa± 

jgl#}tJ:;h,fcfx »DXM*^l©^®3©^D»f^^^>5tt^iftU3&: 

^^ri:^^^|si±©p^pi^^So) £/J^<t-£3o dtLfciD. — #t©in 
$gl#l££*ifc£x ttJXM^l©^0©fttlxfcl/-1f^^v^©^ ^ 

Zo Zti\±, Hooiz-if^IlS, 17, 1 9*>&tbt*£*ifcHo©l/-- If^fc 
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-yytm 1 9 frb(D\s-v%\m^nm.® i ©s®3 a^Afj-rs. cti«ttL« N 

>5t?&ot- #Jfc:Kfi2tifcH-c>©:PWftW2 5 , 2 7, 2 9 *^TV^ 
So 7Vj%m$!>25, 2 7, 2 9<D&trlz£^xmbmkLmWi$tifcl'—¥ i yt 

U2 3^t,mit^nfeb-if^*$-o©»3te^ (wfcwaufcSP!). ftj^rt-r*-. 
-r a c fc-ca«s*«*iM»oH«Ffc:^-r * - 1 *> wibt?* So 

[»2«] 

%^mtntLX IiTa0 3 *>£>fc£JP£#4 0 O/m gg©ffil^>)i;\ 
^2^J^#5W^®tts 0 1 4 t^-Tl/— ifiDX^g 1 O OMi 1 9 N m 

2oiz7ji-t$iW.frt>m&L$tiZo mi 9R-tfm2oicm?mmz-D^xm.w-?z>o 
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3 1 its mi 9\z7f^h%>&5^ '&£wm&M$ti2>&$m(D 

ffilr^Wx^y73 7£^A,WSo #ffSr^Xfy73 7{iHimgP3 9 

^^73 7^fcJF^£*lT£?k gfit§M3 9 0Plfcli^©roa (8 
0/J.m m&) #7FM£ftWSo 0 2 0& N ffli?»>xn3 1 ©ftgP 

£>fc£JE«irp«>x;\3 1) ©3te(ftJR*jM4*«|$£-ra (S2 0 1) o ^iR^ffi 

®3.<dv-*?% l *\&m-?z>v— y%ni o i^js^-ts (S2 o 3)» fg2#i 

fc^Ttts 0 6 4nm-e$S^Mi (PW) M© YAG I/— if 

^jl^tlTV^o £© YAG l^-1ffcJ\ rt)VX(DWit)MLmm&&2 0Hz T? 

YAG V- y&?>mmt<tl2>U— !f}feL©;*#y hgtt, 2 0Amg^5o 
«DW2t^#©JP;*&*!ljrf 3 (S2 0 5) 0 TO;^#3ft©/p£#$l 

(V-lfft L ©A&T®) *»^>©b-1f^ L ©^^©^ffi* ti£»A) 

« (S2 o 7) 0 l <Dmytti<Dmtit.m. wms) i±s lajw^rtMsrs© 

EI 2 2fc^£*iSJ;5^ H(g©l/-1f3fc L ©Jgftj& P ©&©&, tDBf^ 
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ttmtm (&mm^^3 n ©^®a>s^i^c;3£#air£j;5£&3 0 

tT<>xA^-h 3 3£u&ztitcwmttm.ttm*mmt?> (S2 o 9) e nonf 
l ®m%&&wmnmtm<om&±.^fmirz>&o\z z 14^^-^ 1 1 

7tCcJ:oT^£>:ix3Mim>3L/N3 l©SM®^^ii^^l 2 ltiJ;D« 

miJ^tife^^^^^o^j:^^^^^^^ z fjx^-^l 1 3 
©^l&ttg£$fc£U ^^-^JlSilgPl 1 5 fctttfj-rSo x^— S?«9«H81 1 5 

i±x w&y'-zym.n 1 2 5*>s>©ai;*jM-#«-3ivt, z w^^-s? 113© 
Mttra mmmftui 1 7^e,mi&^^fc3fc^to»fm^©^M±fc^ 

tiXDtfLWtteZ&o&ZmXT-i; 1 1 3£f|ilJ$I-r£o 
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wimtt&ttitxT-vfcimm ii5# z mx^-v 1 1 3 ©^ni-Gm^M 
l ®m%&(D$ttiLm.ftm-y z $4*^-^ i i 3 & i/-ifft l ®%m^ 

(S2 1 5)o 

:r-^10 9&tf 1 (S2 17)o U— tf3te«l 

0 l^^ai^ttfel/-if^ L {i. 02 2 fc^tiSJ;?^ I^l/>X1 
0 5££!k «S?-TSiaiS»3 9©rafc^$*Lfc»r^0raBla (±x&bfc£5 
8 0/zm) fcfiltrflE«5R^e;.3iM3 1 ©WSfcilbtejjSl P #&S"r£<J;-5fc: 

ir/^^fy73 7£#StrS;fc»fc\ «S*r*iatt»3 9©IB)fc:^$tL*: 

iK 02 2{c^^ns<k5fc, JEE«3fc?«> a:^ 3 l©^ffl (I/— V% L #AI* 
"T SB) fcffM2*tfcM8&3 9£U— !f3fc L ^Mlir^ti^V^mT^^ti 
So £©£51^ 08&gP3 9fcl/— ifft L &MM$tlte\,^m.X-\y-tfy(i L £ 

U— tf^L M3 9 fcAlihr<5©£R& 

izmytti p ##g-t£ ^ a ^ - p tc *> v-if 3fe l ©jl 
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ft CEmj^^;\3 1) ©MS^Ml-a«*SiSf-i:{±^^o 
&fcs 02 3~02 7t^Hv?\ I/— if ft L ©*3fo££^I&£-£T ^ y 

5 **3 2 (3fe3»itt«3ft) t^lT> tDffjtMima 2 ©(*|g&fcl/-1fft L ®M 
ftti&GLMTZ <fc 5 £ 1/— if ft L £M*hr3£fcfc:«fc!K 02 4&OT2 5fc 
^£*LS<fc5£, W^^3 2©l*|gIJt:^{tS*MStJ f ^©3a^(D^« 

/J^7y^««9*g^j*gfti*« £2^ ifft l ©jgftj&#i/-- yyt l © 

iz-ifftm o tfft l &/v)sxmmmzti%z£frt>. u- 

ifft l <DM&$>z\,^±®mMm.ttm3 2<Dmm^n-otcm^ *5v?mm9 

fck M2 5fc^ti5J:a^ «I»f^^-^3 2©^#iiaj D fcf&oTV— if 
ft L ©«3M*SV>(±^D»f^*r^3 2©^l&Mjet^bfcP^Pi*WbT 
15 «f&©*7y^:$9^$£;ftTl>< ££tc:&£o I/— ifft L ©7t4^K& 

zMtwrnrnmums 2<D&mmm*m<'r2>z£i l z&t), h 2 6 testis £ 

*5y*«Ji9IH0lHIH&ffi<LT\ ^£*lS*?y*«:«9©ft&Jt 
-S>-f££:*>qrtre&£o £2^ V— Ifft L ©j£^g&sv>titJ»r^*m© 
^i&3&g&H£?I< "fa 02 7£^£ft3«};-5^ *5y*««9 

20 V— L ©^&|fc*:5^tti0»r»a^B3 2©^i&^|qi, iT&fr^l/ 

—ifft L ©^^©^a^ria^o-tpffi^Wfcl^^tlSCtfc^So 
^«*S9^©^PS (^fc£ft;&*^y*1S«9©ft) ©H^(i N l/-1fft L © 
»D«t«SWKRl«D*f»*^»3 2 (X Hxy-yfcSVitt Y H&y^-S?) 

®^»3im©il^^'fb$^^c:i:T"felim"5rilT'afe^o l^-— Ifft L © 
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9)> mmttiftjiwmxtmM&ibmt&bwmMMLtt&ft, ^7^«« 
m®9tmmntctiLm-cwmTz> (S2 2i)„ 

(BMWWn ME-- 1^3 6 (WffiM), UttBE--K^3 6ftgP|&$*Sfc 

feoipff-- K^sift^© (^-a-r) ^£*rbTv^ 0 injBE-- k;wk»#s 

8~03 2 fc&V^Tfcfcs H)&g|5 3 9©0^£#B&bTV^o 

sje*tvw ^^737 £*to&-r3{5AB£i!&5i^ ^34 saf^o- w 

VfcW§iZW.%\#>7$im*ttM2it%Z}iiz&t), 02 9£^£ftSJ;3fc N 
ym\3-\vZ 3 4£#H-r5BEm^M-fX3 L y7'3 7 (Eti^iASl) £ 
iK»^^^o WS\3-W?3 4&ftMt&&my*sU X?y73 7 (jESf^e? 
^3 1) 03 0 £51^ 3 3©S® 

7*3 7 fcTO^-s^^iraffi-- h*;i/ 3 6 ^»^-b-s„ 

2)&E--H;i/3 6#£xA^-h3 3(D^fflfc^bT#£MmE--h*;i/ 
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lit, M3 HzmZtiZkofc, #*«£E*7VW*^y:r3 7©i^fc:fevV 
XWm^fiXs &m.y : sUX^y73 7&J£mmtt^3 IfrbftMZtiZZ 

mr* vZ3 Amnm-- k;i/3 6 tmrn-t^ fmztnt&mrw 

yr3 7M3I^y*3 4fciJ^bWS©-£, 03 2 fc^£ft£<J;5 fc. »> 
h3 3fr£>g|£*i5£2iic:&;5 0 £©h^ ^RL&VW;t>^7— 7" 

%\**y?3 A^WM^XX^WM?'^ X?-y7'3 7 t N ->x^^>— h 3 3fc 
^£*LTV*3£EtBR^«>:i:;N3 1 (mti) *>*-7— : i!mLX^Z> 0 & 

&\ -r^->3iT-^cD^;t)Dt:> msmm^mrc. mm&wsii-zztx-m 
* * mm 9 ^jfM^ tit ^ zttnufrizmfai) c £ -e-T, ^7>^ui9* 

3£2#J£:fcV>Tfci:> Ml/>X1 0 5M£!k V— !f^l0 
3 1) OimVitm'p& ZbTZ. L © 



62 



WO 02/22301 



PCT/JPOl/07954 



3^^«ra»f-r s z g s» 

So 

mg&©[I]S&gB3 9«^tifcjE«^^oiA3 1 (3ra»*f*l-) £ 

«s-r s®gs^3 9orafc^$^fcB8iefc«tp^3:Aaj^©rt»fcm3^3m 

£«<rsc£#T-£So 

tit, ffimmm (&mm^^s n ©j&s&fcsv^i^-ifft l ^ 
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tt&7V-K©ItfM<L &S«tW©IM#£fc*cfctt&u, *2«fc: 

^Mcpg^s *>©-£&& v>o tzt^t. 1 o 1 1 vxmM^ 

Ikfb£*iJ/9 bT * ^ y 9 d £ & < ffliSWMtS £ 

'I > ... <■ ,/ 1 ■ 

M1/>X1 0 5£^-ifft L(©^ili^|q]^i!i$-frscii:t«t 

^fes i/-ifanxgg 1 0 0 fc&i^ ma©W;i*->tcufc#oT x 
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mxr-v io9my ittxer-^ 1 1 i*gfi&-r*«tafcbTv^^ 

•fc^o «ft§[^-v«y*3 4fcMH*F<>x^3 1 &8Bgr£*fc£fc x AnfE" 
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^©{fcg-TM2j»r£3x£©-^ ™©;&iiiu££tt#fa±u tDffi&Aotim&M 
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*^{c^s)fc^iitt^cD^»f^^ tf^M^e. mm tfc i/— if ^ s 
^©*^^^itt^©rtgpicteg-r a «t 5 u ^^itt^©i*igi5 

l/-^©Ji^^^-^gF^^Ji^^©^a«ja«^ b < & 
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^»^£JfcbT\ m/>?m*'}^ <TZZt&T'Z, 1 o©3E8jBtt#**fr 

Bm&tn& mtbx^R-Dmm^ytmm^um^wmt^ c £■&-£%%><> 
testates %mBfo<DffiMffi±<Dfe&<Dmmm&&&^m£&*), toerun?© 

tt#»*^±fc«Wlfbftv\ ftm&&mft*W*)$L< J:-5JftiD»^^->K:»o 

©&gfcT3fc^£*m&?iiil fciSDWf f S £ £ 3„ 
5fcx IBBrxSfcisv^ #ffffl$#&ffii,\ 3te»att«»fc:iBA*fti^aii:fc: 

<kDx ^^y^^s^-^T^^att^MtDif-rs^aicibx ^^(Dffi 

5V-if^©*^^^©^©^fc^$tLfeaJfM^©tegiCT^5i^ 
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1 o©^^^^^tD^^nfe^^tt*r^©it*ii^-rc £#wt£*:&<5„ 
&tcs *&wiz&zytffim&n®wm$m£%^x^ ^mwu-ir^ 

£ § ^ ^fcfclt £ :/ 1/ - h* © WiXtt, 38fc2g&^©F*3jg#Si C § c i: tt& 
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w-a i/— if ^©^^^^-^aAs^Mjatt^©^^*^ b < 

M#H#>T^< N ^^>>^ ^ytr>^&S^&#^M-?:©^y^ 
ZM^tZttFaimtteZo £*i,£>©*g3i, I»T§mo® 

^fcs *^Hjt:#s^®n4^©TO^a^i5UTi±, tit ^ 

fc^fcfc* ^SW©^fcB&±©fc»©)@m^zK^^i:35:t), 1iDB?fx@T-© 

^v^o *ftMte&zftmM&tt&®wmmwfc3o^xi±, ±$&Ltz£oiz 
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tT * ^ 5/ * t ^ & mm ttet), r*f&t!fttc?^y? ©&g 

*^^l/-1f3te©^tt^^ll^S^|qjk:^a!i^-fr5fc«)0*^^S& 
"y * *^^©^»i^lRl»oT^KjK:?fM'rs £ £#qrfg£fc tK #j»r©# 

J: D HilSLfc bT, «©#|nl8flj#£ X *) -mn^tfto ZttfiXg 

[JS3«] 
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(B) tf 

: 1 0 6 4nm 
I/— tf3fc^#y h»r®St : 3. 1 4x 1 0- B cm 2 

»DSbn«dR: 1 0 0kHz 

: 3 0ns 
iij* : tti*< lmJ//i;i/X 
l/-' !fft&K : TEMoo 

(c) m%m^yx 

mm : 5 Ofg 
NA : 0 . 5 5 

(D) DnxM^^fi^n^ftS^O^l&jtg : 1 0 0mm/# 
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WSo LTn 03 5(±S3 3fcr^-r-9->7-;H©XXXV-XXXVi^{c:?&ofeif 
ffi£gi:iS;ft«Lfc0-?&£o 03 6M3 4t^-r-b->^;i/2CDXXXVI- 

*B2t#)fc*t<&oTV>£o £*Ufcx Zvvirnfty h 9 0©flM#;i©#|qjlc: 

R^©:l§-£\ 1 / © a v Y tZMf&Z *l£ ^7y^X^'yh9 0 ©lf&& 
4$£©#|i3lfc::*:g<&£>fc^o §£#«*£&S;£|c3©^y:j7;*#y h 9 0© 

tSt^ -9•>7*;l/l©^^i) s ■^?•>r;^2 c t^)^$<3B:oTv^So 
ha^y^y h9 o*w^v-r>5tc^oT^^^-r^ci:fc: e tt) 

s «J»f^^-f >5«ofe^v^^^9»^tlT^So 03 7fcfc. 
X ^-^©ifi^iB^©^^^^^^^ > 5 J; 5 LT, ; l/- 

1f^^Mi^L•rB^tlfc^^y^^9^bTV^So PvvifTfty h 9 0 
tt N W^7-r>5©^|q|t:^oT©^A${£ii$tvSCJ:fc t J: Ds c©#|q] 
©^#ifct£ft:*t<fcoT^£o ioT. 'J>£W>3y hgnr^JHJrP^-f > 
5fc&^fc^y*^9£ffMir££h#T-£5o -13, 03 8{± s JVIXU 

LTM2ftfe^7y^i$9£^bTV'>So t^ytxtfy h 9 0©flJBr^fe 
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i:*sT-§^v>o £*iK:*n/t\ msi^ttmmmiz&tt&iz&^x^ ^ 

ay hB#£^£*i£^y^X#y h9 Ofciu SMH^^-f > 5 
J£^©;&fnl£&£ DMrj?TV^V^©T% *nx;ftS>tl©*i|g&TO#Wfl£ft5o 

03 9fc^rcfc-5fcs l/-1f^©iin^)fcEP^-r^R©Sfftb^|q]t:^^^^ 
h 9 0©?lM#{£i£*U ^:©^|qI^^&ofeT}*^^^{c^ : §v^^^^y 
h 9 0£flMT-££o <fc^T\ lW^©1fR^©1fP3fB^^bfcV-1f 

^©^n^^^tiiRcs^^x^ii^©^^^ j > h^&a J: a £ lt 

^i:ii^itta©g^©^/fi|ftb©5^©^T*$.So fcP3*#'.h£ 
1 ©S^tt^ft&^o 
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o 

Z(DV-^n\\JLmU2 0 0<D®$mWm~l:1b2>o b-tFJnXg^ 0 0 tcovvt 
5 >I14 izmtm lMk&Z V-VmJMW 1 0 0 £<DmM&%$»bteMW?2> 
o U— ifiJPX^S2 0 Ott. l/-1f«l 0 l^e>tB^^fel/— !f^fcL©^ 

i/-if3fcL©ig^BS9 o° tzviB\mmffi-r%9 o° @gii^2 0 3 ^ &fs 

x.So 

10 ^R^Hgi5gU2 0 lfck 04 lfc^r<£9&l/4&fi«2 0 7&^ir 0 1/ 

MMmfeomrimompimftEF utimt <oMm txm t © & 
f *tT-fc3o ±i6ufe«k a ^mmm^^Xs mnmt 1 tw©i&*#3&;g 
15 2tiz 0 ^re^ng&gis 2 o i tz& *) \s-*?KL(!)m%*mm<Dm Rmzmtztn 

o 

joxm^i i twrnrnftLP® i/-y t ftL*mmTzm<&, \s-*?%m 101* 
s> m*r£ m tf ftLtttt&ii^fcLPfc©-^ v-if #L#jfigii§3teLP©& £t- 

20 l/4MtR£®3frr££d£. 1fR^ii»2 0 lfcfcl/4$;«2 0 7©# 
^6>^g0-T5o I/— lf3fc*l 0 l^e»l±iti^^©V-1f3>fcL*smiJ 

as^ ttn*mflS2 o 1 strata*. 

9 0° I£]««B®$2 0 3& 04 2 ra-T-td^ 1/2^**52 0 5 ^tfo 
25 1/2&S&2 0 5iiifi^^©Alt3fct:^UTifi^-r^^^o< S^ESfeT- 
ffefc^ l/2^«2 0 5t:^|^li^^4 5 o ©ittlftfiafiLP,©* 
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LP 2 £&£ 0 9 0° [illsi»2 0 3^ ^P3^I@W2 0 l^^ttj^tifeb 
-if^L©<S^9 0° ^(tlil^-B-S^^ l/2$;5&2 0 5£l/-1fftL 
CD^±{rffig$-g-^«;«-rs 0 £fc N 9 0° M$sMffiftl2 0 3tt N ^R^iS 

2 0 5£l/-1fftL©fti£& (-r^fc^ N l/-ifftL#l/2$;R&2 0 5 £31 

^^n-T *^-l 0 3J±. 9 0° @Sg!@I5SS2 0 3Tifl3fe£9 0° £tt 

0° $£z.Z£5temm$tiT\,^2> 0 1/— ifSPX^®2 0 Ott, it^l0 7© 

2 1 3£H£6„ Xr-^$W 1 1 5(± N X5P-^ 1 0 9,1 1 1,1 1 3©^ 

M4 02&OT4 3 £fflWTs *^KB^©^3^Jfc^Sl/— tfiDX^ 
fci&UB-f&o I24 3fci\ ^©l/-ifiax^£M-r5fc«)©7n— 
&So Jpx^f^l(ii/i;=i>r>i^\T*$)So Xr'^Sl o l-xr^rsi 

i i*-et±Hi 5fc^-r»i«fcHfc*s. 

*R*MflsaJ2 0 1 icj; b N l/— if*» 10 1 fr£ffli*£;fc,3ifiiggHiDte LP © 
I/— tf3fc L ©#PMs*Hflff« (S 1 2 1 ) 0 «fR^SiaigU2 0 1 fc:fcl>T 1/ 
4 $fcft«©;fr{ft& 0 3 £ £ fc: J; !k mS©«R *©«Rfi* EP 5 

ilDX^ft* 1 £ Y te#|qj£i&oT;DDX-rs©T\ V— If* L ©^fRM 
% EP £^1" If RO^ftlASJnx^t) 1 © Y fA^lRlfc^tFfe^i^f^^^^ 5 
(D-fifat-WLTZ&SlcmBTZ (S123)„ 0i^r-^2 13§ 
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L <DMyt*®femt-&\,\£?t£mM%:?Z> (SI 2 5)„ 1/ 

u-yym i o i e, v-if^fc l £H££-iir-^ i^— tf^fe l ^m^nmm 1 
©*® 3 © y ifi^iqitM^fcTO^s^-r > 5 izmm-r^o m4 4 itua^nm. 
tn©¥®0-e&s<> v-if^ l (omftmyt ep ©fiR^t-swa^nx*^ 

t» 1 ®-#;&©i2}»r5^ -iy 5 lc*&5 £ a LT\ inxmti 1 fc: L 

awteftSo i/— tfft l ©^^ p fiflni*^ i©ra^abTv^s© 
5 ct ? tipxmt/ 1 om^m-r %><> 

5 £831* U ±IBhl^afc bT^il^S^^I?!!©^^^^ > 5 £ 5 

«f^7-f > 5 t^xinx*^ l ©ftgpfc^i^a^^^-rs (s 1 2 
7)o it^Ug^ lp ©i/-if^ l ZinxttM.® l fcM*f«*§£-fciu 04 
5ic^-rck5fc&£o -rfcfci^ i^-if^L©iSM^LP©^]§^j n x^ti 
l©^^v-Y>5t:^a«t-5^ ifft l ^inxm^llc^r^ti^o 

9 0° ®ij£fa®SSB2 0 3fc£!\ 1/2^S^2 0 5 (04 2) 
if3fe L ©^±£Kg^-frSl&«-rSo £*U:J;!k ^MlS&iSB 2 0 lfr 
&ffi£*£*ifc^-1fft L ©<Hft£ 9 0° £(*[I]ii££i*3i3g&£<r-3 (S 1 2 9 ) 0 

mm i ©113® x tt#i&fc3Evfcis»r3^5>r > 5 traw-r*., 0 4 6 \m 
i3$mni<D3mm~c$>z>o l ©ftoigft ep ^^-r^R©ftw©^ 

lt\ m^nma 1 £ i/-if# l a^j^*^ l ©#1^ p rax 
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mm i ©rtspfcttgi/r^*©-^- mmmmm±m^Mm.m 1 ©fts&fc©^ 

%,$,ZhZ>o Wm^&J > 5 <fc 5 £ X ffll^^-^ 10 9 ^»^-frTs 
^!l«M^£t2JJ&H^-<f > 5 £5 CtoMtl 1 ©^t^1-So 
^IT^ Y fft^^-^l 1 l£#i&£-tfT\ V-1f3te L #-r<-±©3J$r^£ 

5fc^a«ta{ciPX^%l©|^gU»^-rSo Zti*M*)MtZlHz&t), T 

5 (SI 3 l)o LP <DV—V% L fciPX*^ 1 fcJBWfr-S:* 

04 7£7jvr«fc-5fcfc£o 

*-«JWf« (si3 3) 0 cttfc:J;t). mx»«i»i*^y=i>^yirfc 

x^tn Kt± N l ©^fnis^fe ep *m*mpi<Dmm<D%fa& 

(Dtztbt^ytXtfy h©«J»f^7>f > 5 ©#ia©^ttJfc«fl&*§ < fcS© 

#T-£So ii©ctafc:^3^JTI±^7 5/^^^W^^#S©-??. Jpx 
^tH©inx^if-K^|qi±^-Brsc:i:As-e#^o ^39 MSfcj&frac 

tlS^^^^^^^h »«J»fM7 -i > 5 t fe^|qj^©^|q] {c <& $ 0 JE V 

[040J] 

tfjpx^g 300 ©«KB&«|j£ig-ei&5o i/— tfflpxgg 300 ©^gij?© 

5*>s 04 0fc:^-r^3^J^Sl/-1fSpx^g2 0 0©*riS8RfcRI-l?*k: 
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0i^r-^2 1 3 JdJ; tK 1 0 7 ©X-Y^ffitfiDXttii^ 1 © 

1 2 3©»j#£-r£o fg40>Jfc{£9 0° 0^11^2 0 3 #IStt*>*lTV>&V>© 
T% &©*^ y 1 2 5 <Dmmtftt>tl-&^o 
^ry7S12 3^ X^^rSl 2 7©S&f^* s frt)tl^o £££-e©»jf£fc: 

ZthZo ^©&. X^-^fcJWfflJ 1 1 5ifiO«iXT—S?2 13*9 0° fcttEMB 

mmm*Bf&-?2>o m&t, *y.s> ys 1 3 3 ^itoic brinxmtj 1 &tD&r 
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-~<b*%a *>m%m v >x*^^m© <* zmmt z z 1 1 «t *> 

N QfeiRXtfy h©im*ffiI^bTV>5 0 ai(S^yhJ;l±, /^U-^©1 

©J^B^Ti* tK £fcv «®©¥fitt#lK£So £*U:ot,r?:05 O~05 

{±0 5 O©«J»f^7^>5±©LI-LIt?&oT^D»fbfe»r®0-t-$>5o 05 2 
N 0 5 3. 0 5 4tt^;h,^*l0 5 0©$J#rPj£^> 5 tm&tZLIl-UI, 

Lin-Lin, Liv-uvfc:?6oTWtfc»r®0T*^So ^ti^©®^^^ 

5t N ^7S/^^>yh9 0^ttf§^ ^7y^X^s/b9 0O^|^© 

im^mm i (Dwmomm&m * fc, m^nm.® 1 ©i2j$r® 4 3 ©caa 

^^<^S©-e«J»r®4 3©TOtt^M<^5o £*i£*fLT\ 05 6{c^-r 

l$/J^ < (fljxfcf 2 *9 h 9 0**3-tzB 

$tt%t(>-D>7^*>!rXi£y h 9 0 ©ijUBJB^-f >©#fafr£7mfc#lqj©l£# 

ma 1 ©«Wf©MS^«I»rffi4 3 ©¥fflft£|p]±£^£ £ 

Jpxmtlfc:^ 9 y h #@jgfc/J\£-r £ £ £ flpx#iitl©lsD»r# 
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(K NAO. 8©^§A©^y^X*y h<D*%$\±, Ml/>X©fi$5 0 
x NAO . 5 5©^-£©^y^X#y h©*££i!)fc/J\£<&£ 0 tr— 

D^^lz-if^C^^-^it^J-r^©^ 

^©/i7-*s^lbT*feSii:*)ici*-rSo £©«fc9fc, V-1f)fe©^»7-*s|5|b 
<) &a£*7y*x^h©ira£/jN£< (^<)»f§So 

"T£ c: v— if ^©/iy-^/J\^ < 1" 3 £ £ £ J; D y ^ x y h ©im£ 

ft Stettin ©K®0T*&£o ««41tt N z-cov-ymmfc&t) 

^™iR^^^-frSbtV^W±©m^Sfc^ofe^T-^5o 05 9tt 

9 O©»r®0-??&£ o — 0 6 0 £^r#lfci\ 05 8 b*#V^P 

l©»r®0T-&3o 06 lfcfc. ^©l/-if3fcL©^ftrfc:J:?)^^lKJR*sMa , T? 

h 9 O©$f®0T*&£o ^y^Xtfy h 9 0©^£ 
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h 9 o (Dmw\±mm4 i ©jnx^tj i ©ff^^isj^jfi^-r^^iPicDimt^ 

«<, £tfe£4 l©£ft£©ira£/J^ <-r££^y^;*tf y h 9 o© 

^h^i|gw£/J^ <T't> Ztit><DTtmZ*%<TZ>b#?y?X#y h 9 0 
©^£h-*>i|@w£;*:£<T*£3o 05 9^:0 6 l*Jt«-rn«9i?,A».ft;«fc5^ 

££«£»)s P^ypXtfy h9 0 ©S£h^Sw©-tf$&&/Jv£ < (*^<)$!|$S 

ftL#rt^tc^£*LTV^JDX#gi^ 1 ©@fr®0-£&3o 06 2 tZmTM-Zit 
\s-VytQ>W-&]\Z< bTV>50-e^4 l©S«ttBI5 8fc^f««4 1 

BJ&Sftfc^y*;*** h9 O©»rffi0T-&£o 05 9^:06 3©itigtfr£>BJ3 

h 9 0©i^$ii-^i|iw©iJ-S^/h^< (^K) 

££fc: s 06 4fc*vrfl|fc^ 06 O^mtm^^'^^U-ccJVVXU— tf 
^L* s rt^fc:^^^^-CV^^^^x^tll©»f®0T*^So 06 5{±, Cl©lx- 
1f3^©^^ctS^^M^HT-^^nfe^^ry^^^y h 9 0©BPr® 
0t$)So 05 9 £06 5©a*fr6#3fc£,fc5fc x Hft/Bl/>X©g§Pifc£* 

* ^ «y * x y h ©^f£«5rtl&m#§l&© L § V>fiSJBU:©mii^fi 
£^-pTVnS^^-T^4 l* J *^P^tK^©{^t•3a{C|S^$tlTV^^S6 



82 



WO 02/22301 



PCT/JP01/07954 



©^ N 2rax:tt^©Ji#©;*§££#^bT&»3o ££x 
©imttinix^fe«j©»5tft%jt tT^-r s £ ^ % t* £ s„ *nflB^jBt: «t n 

Wtj&st?^ fro, tZJBfM©¥fitt*«J:^«J»f*-rSia*sirt6i:5&5o 3c 

vtrxtfy h 9 0©im£'J^<-f £ 0 0 5 7#TJt06 6ki7j%ir£.5^ 
<Dy5mfcBf&-r2>t7^y?X#v h 9 0©t^^§ <-TSo 0 6 6&0 

7Vl/^P-if5fc©7^'7-l±^Jx.{il^;i/X^fcD©^;i/^- (J) T-m-tzt 
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^ai* (w) -cm-tztb-czzo Pxtti&'vmm-rzmemR.xFmiW'zb 

5 — *f2mx^g4 o ooimMf&m-z&Zo l/-ifjnxgg4 0 OtoVAT. 0 1 

l/-1fUnx^g4 OOli, IfMflKl 0 lfrfeffll^ftfelx-if^L©^? 
-*M»«^»7-IB»aJ4 0 l*«jtSo ^ t 7-H»4 6 lfcfc, fl|;Lfcf N & 
g&©ND(neutral density) 7 -f £ N =&ND7 -f £ 1/— if ^fcL©)fc|fl Izft b 
10 T^lt^grai!r^^fe?)l/-if3teL©^SS^«Sll^^fcDt'^»^i; N * 
m%.Z>o ND7-f;i/*tt % ^*;i/*-©ffi##ft#*iJ£g;i £££&«©&£ 

-1IS4 0 i» N ^©ND7^;i/^©Mti*>xi±cti^^^t)-a-5ii^ 
v— tf3fc^l 0 l^^tH^tifcv— tf^L©y?y-^gB-r§ 0 
15 , ^ISt©ND7^;i/^©M^*HCi:U ^7— ROT* 4 0 lifiu-yftL®. 

L©/w-^ si^—mmm o irt?p— vymmmffii 0 2©4>&< tbU 
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t^TliffltS^ias 1 2 7 K^*mvt^9-©:*:t 

10 ^4 0 3^MI9-rSl/>Xjl^^MI3|iaJ4 0 5i: N £ii;tSo 

l/>X^im0 3ttjpBfeMl/>X10 5a, 10 5b, 1 0 5 c Ztl 

t>*3m?z&nm4 oit, e^So m%mis>xi o 5 as^t?^^© 

UPtSt, »»>X10 5 b£^M^©|§pg& N Ml/>X10 5c| 
^tf#^©P§Pl&tt^*i;e*iJS&So l^>XS^^4 0 3tt, l/>Xjit#!$$ 
15 mmw&4 0 5fr*>©OTfc*3^T3a$&4 0 7£®<j££-£3c:i:fc:J;t), ft 
^Ml/>X10 5a, 10 5b, 1 0 5 c©#fr£/!frg©£Bfeffll/>X£l/-1f 

KL<Dytm±£mm$itZo u>xmsmM4 o 3&i^;wt— ^ 

SPl 2 7lc:^-^-h-^ffiv>TliP^©^:§$X(i*^fflV>Xl 0 5 a, 1 

0 5b, i o 5 c<Do%¥nfr*m&'tzm7fi*xi}tz>ztfc&t) s m^tmu 

>X©jilR, o£DI§Pifc©^#&£*-i,£o 

i/-ifijpx^g4 o o©i$gs i o 7 mm^yx 1 0 5 a~ 1 0 5 c 

25 © o % I/— If #L©3fe«l±£IBg£ tifc^ffl 1/ >XfiBfe£ b— tf^LA$ 
,W^tl5iPX^^ 1 #«g£*i3 0 
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±mmn 1 2 nt^-MsgM 0 1 tf^wcsis^iiT^So ® 6 7& 

1 2 7ttr*'7-SI@S&4 0 1*«WU i^lCJ; 
06 8 li±WJ» 1 2 7 CD— ^J©-giS^^^-r^D s> £ IST-^So 

»i 2 7t± % tji£*k»4 i u mmmmmm®4 1 3&xmmpmm4 1 5* 

Ml/>X10 5a, 10 5b, 1 0 5c©V^^fr£M^£A;i(jfcLT i k<);^o 
£©^, £#fS»J»l 2 7tMffll/>Xl 0 5a, 105b, 1 0 5c, «*i 

z<Dmmm&*m-rT-7)UD— Area*,, £©#)-£&, p§Dft©«fc:&&3&g 

l/>X10 5a, 10 5b, 1 0 5c©^fco^T, ^ftk^tttfe^CPlP 
$t#g^£*i,So ;ty-©*!fc:fcJ:>>l»7-f§M4 0 1 tdj; DWflfSftS^Vl/;*!/ 
-1fft©/l7-©*t£#^£;ft,So im©«tc{±, ^JfolTSiifi©^?-*:!! 

24X10" (W/cm 2 ) WP»#0. 5 5©fcgt^ 
£*l£^X^ h©^fci:l 2 0//nre&So £©fflKW^©7=-*fcj:, ^Jx. 
fc£, i/— lfipx|a{c05 8~®6 5 ^ifciiLfcf|$fc£« 

d, ims^a54 i u±mmm&mm®4 1 3^^>^tie,©^:§$higc^©M 
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ftW?U ^©M£#J&«ira©^-*£^-* 1 2 9fC?£3o CtlfcJiiK 

i*e>H«^gP4 i 5ica6n*. mm j \Ff$ffl4 1 5& N ^©im©^-*^ 

£*Uc«fc?K ^E-* 1 2 9fci±afc!g;*#y N©H^&^£ft3 0 iot, V— 
>^7-©*£££H;i£U P§Pg&©:*t££W^1-3£i:%T-t£o c©^ 

(W/cm 2 ) h@£l>|§P&#0. 5 5©t£KB/&£ft3&KX*> h©^ 
iil5 0//m^5 o !!□&©;*££ £@;£U ©;*:££ £nl^£ 
f3c:i:%-CtSo £©*!-£-©^->OM±07 ltc*vr,fc-5fc&&o MZ-\t^ m 
P$t£0. 8fc@^tW-dJl. 19X10 11 (W/cm 2 ) ©££«*££ 
y h ©-^ti 3 0 /zmt-ife 3 o 

&2>u— vmttfetmwuzxy'yy'si o i~^ts'7 , si l i£-r©ifrf££ 

fr-5» 

©^iy-tt^y-aflfSU4 0 ifc<t?)Kgp^tiSo A^tifcPlnigt©^-*^ 

*-3V^> l§Pimi/>XSftt!^f&IMJ4 0 5 ^LXV>XmWm4 0 3 
iW12 70>)«gfS4 1 1 (068) £A#£*i£o C;Hfc«fctK 
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^LT\ Ell 5fc^-rmi^JMSl/-ifinx^i:|5l^fc:x^»y7-Sl 13 
ttCOl/— ifioxggs 0 0©<KBS^ST-^5o b-ifinxgg5 0 0©#fj& 

gfn©5^ 06 7tc^-rm5^j(c^si/-ifjpx^g4 o ocomfmrntm— 

tP;&nx^fi5 0 Ott, W-Hg&SM 0 li:^^n-fy^'7-103 
t:©^©l/-1f)teL©^$Ill±{ctr-Aai^^>^5 0 1 #SBS£*iT^£o tf 
-Ai^/1>^5 0 1 B^TOT?* >K fcT-A:t*X>>1>^5 0 lfc:J:^V 
— 9*)feL©t:— Ag#:*£<ft3£5£M£ti£o t!-A:c:3K*;i>^5 0 1 

4 0 3©ftfcD£lo©|gft/§l/>Xl 0 5*ffi%.Zo 
i/-ifjpx^B5 o 0©©#*s^5^j©i/-if»nx^a©ibff 

T> dtlt^VNT^Wr^o i^Ml 2 7{±br-A^#x;l>^5 o l as 
^l$fc£lil2*i,W£o 0 7 2fcfc£©^£*IB&LTlN3o ^MfiUfllffil 2 7ic 
!&□&©*££ 2 *i£ £ttft»l 2 7liK-Ai^/1> 

^5 o i0^**^.s«o»*-rso £*uc<^ mytmu>xi o 5izxmT 
%u-i?ycL<D\f:-j±m(D&*.m*mmt%o &^>x, mwxio 5#i 
oT*fcoT*K i^w>xi o 5^tf^m©iip^^:^<-rsssgB* s qr 

fg£&So C^07 3^OT7 4*ffiV^T^-rSo 
07 3I±, tT-A^^^>^5 0 ltflE^ftTl^Vv^ClgftfflVVX 
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;1 > ? 5 0 1 #IB§£ flX V^ %>W}-&<om%m b>X105fccfc£ l/-if^L©* 
;1>^5 0 iaW2ftW&Vv^©J|ftffil'>Xl 0 5 £^t?3frg^©liP 

o 

i^-lfiiDx^M6 o 0i± N o i©ftbDfc^ ^V^n-f 

^^-103 b >X 1 0 5 t©^© l^-1f^L©^#±fc:fiD^^ D 

6 0 ltflBS^tlTV^o &Df£&!3 6 0 l©||P©^§^^^x.^^i:^J;»)* 
Affil/>X10 5©W^£S!li5-rSo £Di£« 6 0 1 ttHnM®5^©-#J 
T*&£«> V— tfjDX^g6 0 Ottiff^?) 6 0 l©g§P©:*t£££;L3 

%m*t %mm. vmu 6 o 3 &<» ae^r d 6 0 3 (±^m» 
i^-iffipx^ff 600 ©i&f£#sg 5 mmm 6 #1© i/-ifjDx^g©i&f^ tm 

T*fc£o b-1fttIX^S6 0 O«^$nfclBP»0^:#*fcS^-C«DI&JR?) 
6 0 1 ©BP©*&£ J; D % Ml/>X10 5©^g©|S/Jx 

07 6fci\ !l^t^^D^ $ Efi^^^Tl^^V^^■©^3fcffl^>Xl 0 5tJ:Sl/- 
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^h%^omm^x \ 0 st^^i^-if^Lo^^-rEiT-^So 07 6& 
* 5 «t a fcnarr s c ^ #t* £ § o 

£«J»1 2 7fct*?H«Rtt4 1 7SrailH^i3ttg|54 1 3*MZ.Zo *B 
HP#IB<£i$4 1 3fctt N 07 lfc^-rfflHli#©7 ; -^^«>Stt^tiTV>5 

0 I/— ifiPX^g©^%{±^r-7j?- h'^fc«k D^»7-S4RSP4 1 7 fcam*** 

y h©mm©im*x^-r5o gjtK^^^ h©^m^ inx^tjojps-wst 

^-#£^7—11^4 0 l£j££ 0 <fc^T\ £©;i7— ©*^£fcia®£*ifc 

i/— !f»nx«**e ix-ifjDx-r s ci ^ t £ d n ms© xra©am**- * h 
-r§££#qrti£&£o ^o^y-o^^^or-^K-^ 1 2 9£4>ai£>*\, 
, /^-©^t^iJ^^ttSo ^©^j-ettHP^s^T^y-dSqr^t^-s 

&vv»^ ft^jev^c^mti^-r^^^y-©^-^^^— n»4 0 ij& 
079 \±imm^mov-^mjMuom(omm^.mx. bn%±tmm%t> 1 

2 7©:/Dy*0-e&£o ^WJ^iasl 2 7 ttHDft«Rft'4 1 9;&tflBKg§# 
fittftM 1 3£iI;iSo 07 8©^»J£ft&£,&fci: N ^7--Cttfc<IBPft# 

?i^ti§c:i:T*fe?>o nwtmtimB* 1 3fci±, 07 ot^-r^-***^® 
mm^tix^o i/—tf»ox^g©ii^#i±^-^- K^fci DnnjR3g^aJ4 

1 9fc&®;**> h©ffiS©ira£A;k-r3o itiCJ;^ HPft3£R$4 1 9 
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So 

#i31t8P4 1 3^M^.So 0 7 9©#Ji:M&3;&fc^ /iv—Rvmn 

it©M##^iR£*lSC£T-&So *§llW#iai»4 1 3£Ji. 0 6 9®^v- 

*x*«o £*uu;d> m^iR^4 2i^ mmm&mm®4 1 3 ^^©ir 
7^-©^-^{±^y-iigjs^4o it:3i&n*o MiR^tifcja©^p^ 

x, amx^y h©ifs*/j^<-rsc^fcj;t). mouMmaowm^^^> 
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imsm 

>v\szu--¥y£<DWi\)MLm$LikZf (Hz) n MnnM^®xm^-p^\± 

YmXy"-i/(D&mM.&%v (mm/sec) bT^o ZtlbOZr— i?(DmW]M&\± 

fe7j>5(DmtiL&2&tct) izmmztizp^ypxtfy vomit, wtom. 

n=fiV 

SMiSS & tz D iz&l&is ti&P^ypXtfy b ©&n©5£$t# tf y ^p fcffi MS 

•fc^ts v—vvtam *> m \sf%mL®± gzx.wvi'X v-*?%<omt 
^©ffi#fa^»j£ft©*t£©d t%^?ti&*m%5i-ti\z, t^^-p 
£f^«££#^££o -r^t)^ «t)£Ljsi8[ft%f (Hz) £*#<-rs£ 

t J $>Xy"-i?<D&m&&*v (mm/sec) *'\\$ < t K «t 9 N lf«y^p&/J\ 

£<#J$T*#3o i^Djgtra^f (Hz) ^/h^<-r5Cli:^7 i -^ 

©3£lfrjift£v (mm/sec) < tf v ^p*;*^ < ^ 

So 
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>5fc&o;fcSB#©¥®0-T:&3o *5**xsl*3> h 9 Oli l/WXCOWXl' 

15 &oT^i$fc^£*iTV^©-^ ^5y^M^9^^i:bfcSnx^gL^cD 

08 lt.tti{it:^^p3& s ^d«tD^:^<^tlTi5D^ 08 2 tiftfcft^ 
^£imdm^U<£;h/t^£©T% ^;i/*v-tr#©Mtfk:<fc?)#^i!R 
iR©^C^^*$SElc^^tLfc^5y^^^y h 9 0£*fc£©£R)5ji:T*£S 

20 o £©i^ h©im©«^ot^/j%^<-r§^^*JT-§So -r 

Ji#BS6fc^fc$*ifc*7ry?X#y K9 0 £©Mi$fc7IM£ti£^ 
h 9 0©ira©fcf£>o£#;*£<&^ zb&ftfr^tco Z^vt 

25 fcTM®£TO«©#ai££&^ «J»rffi©¥fflttfc}I<S:ao 08 
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5 iz-ifjox^g ioo ibizm 1 4 zm^xwimtZo u-vk 

MIO 1&QX>T !fT?*3« E84&, V— *f;&Ml 0 ltcii^f,ti§ 

SBg£*lfc^-5 1, 5 3^ ^^-5 1^^5-5 3i:©P^fcM^tifcl/ 

M 5 5 ©^{±^Jx.fiNd:YAGT*^So 
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.bt, I/— IfWMl 0 2^e>©#^Sfc<tDs V-lf^l 0 lfr£> 

-if»px«a©ii^#4(s^««i-r 1 2 7 nMt«wt 

i^t)^tTO^©^^^*X*-r^^i:{c:<tD^^tiSo JBLh*«I/— 1f*«ll 0 
l©»HB^&So 

))/xu-*fft<Dmft&(DffiMtto&m®mm*mmirzz£&T'%z>o tit, Ym 
#fit»««*j&frr*«^ Yiftx^-^i i i o^»j8fi*wa"r § c t 
t «t d> ft©ifc#j&©«#a^»©jtt*Hfl&-r s £ §• §o 

^^^©^^-^©^^©illEllix^-^gllSllgpi 1 5££Dfli!J«ft.5o 
Xr-VWmn 1 5ttJ8ftil«f^©0-^Ji:ft*. £ft©Mtftts V-lfJax 

m.u<D%w^imxmm'r^±mmn 1 2 7£*-*-K^£/s^TSi&©* 
&§mtft& i^-iri}uoc.mmo±mmm 1 2 7 mi ^jt^s b-ifjnx 

gg©:£#$J»l 2 7fc£6fcffl©;|if&£3gflnl/r^S. 08 5fcJ:f&80iJJc^ 
S l/-iffte**0^ttJ»» 1 2 7 <D-M(D-®fr*mir7'ti y ^0T&5o 

£ftMfn* 1 3 7 »sgiii»#0 1 4 1 , THfeB«s& 1 4 3 mtwmim 1 4 5 
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VmmWffil 4 lfci:±x£b*:5£ (n=f/v, p= l/n) fcfiJJS bT» D^afeH* 

MlSo^§^?©fe fcT^rtSii***;*** Ma©ffiJi*s*w*ii*o 

zoj&tT^ttMtfl&tt 1 4 5 t*jai&n*o ^faiigu i 4 3 t 

Httffrftffi 1 4 5 fcfc N COEUt*— * fcMIHMt* 14 3 fcfBft^tlfcim©^ 
bT^ ^©^^im^tci.ktj^^tiSW^oH^-^* 
ffrfcb^* 1 2 9 ^-^ 1 2 9 fcf£afcK^©@K£&^l 

JSItttJItt 1 4 IBs* (n=fh, p= l/n) £*iJffibTift«X*> MS©]®!!* 

^ i o 9, ii lo^tsitaijix^y p Herat fc©i3fi&£ ; ?«>s»Lfc5 i 
-^;i/*f^figu ^©^-^©^-^^it^eiJi 4 ltiBit^-a-So m*) 

MLmmt.®*%$%.VX ; r-¥ 10 9, 11 l©;£l&j&&©*££#j£g|$i||| 
$14 l{3A±£*i£C£tck»K ^H^#gpi4 li±±IB^-^©^6»- 

&:fc\ iii D ^ bJ^$§&©:* £ £ 0£ b * (D&mmm ©* * £ & 
bt&J^o x^-^©^«j^©^:^^^@^bi^D^bM^©^:§ 
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1 2 9\zmmmt&tc8><D$m*ft 5o 
W±0 J; 9 8 5 t^t±WJW 1 2 7 T'&HD&LTOtfc©* 

0 8 6 &m 8 fllfctft*. £ *i3£##J» 12 7 ©ftb©^!I©-^^^-r r D s> 

*0r-&£o ^wj^ 1 2 7 tmmmn-m i 4 7 £fiitx.£„ v—tfanxaa 

©m^tt^-^-h^fc.fcDJi^^gpi 4 7fc|§8fD£5gfcflXtfy MQ0 

©^i&itjetts^T-^So mmmm^i 4 7^^^^^-^^^—^^ 
ms 7&m8wiz$iz.t>tiz±i£®mffii 2 7 ©2 ££*&©#!©— gp^^-r 

hP^©^©^:#^^^M^l 4 9tA*^tiSo C: 
©X*t«J: QMmmWffl 14 9 &±IB:£-^--:7>£a£ UX, £©{£$&©:*;;£ 

h#T'£3 0 -©X^~^MlM&©*^£©^-^&^-* 1 2 9fcfc£i£*i 
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ass \±m 8mtffiz. bM£&wM 1 2 7 ©£ fcffe©^!©— 

:7ny*0i?&£ o £«J»i 2 7(±a^to^#gUl 5 l^iix^o 08 
6&OT8 7©*§£-£Hfc3;£tf£ N ^^JgbTO^fcR^^-^m^®^ 

*Mfr<&t>itmn& 151 tx^-rso $i^-&t>^^ 1 5 1 £±135$-^- 

Its £ ©i£g|©* t £ fcfc ZtctixDM D >g LJ^&gt&tf x^-s^ 

m^-frfo^n^p 151 imnztitc?—!?*: is—yytufflmffi 1 0 2&tfx 
^-^j«i i5ti5o i/-if3fcWJMi 0 2\±m&$titcWi*)&Lmm 
WL<o-k%^ht^^^v-^%ni 0 i£i§g&«o z^-vmmui 1 5& 

^^tlfeX^-^i&^SC^^^h^SctatCX^-^l 0 9 N 1 1 1£H 

&fc^ *^S6i^cDm8^j^§i/-ifiDx^>&ra-rSo inxmtiitt 

■ftVktmmkXy'yT'Sl 0 1-X^^rsi 1 lHT*©l!j#£fT-5o 

-T3o Krsr^p ^JnxmtllOjP^^S^^JtbT^^tiSo l^y^-p 
©*£2£08 81Zmi-±{&fflm%tl 2 7fcAA-TSo 

01 5£m?miM£&5U-y i mJ:%&tmm&Xy"y7St 13 



98 



WO 02/22301 



PCT/JP01/07954 



\&±mw Ltz <fc 5 izm 8 flit «k*U£> U-1f #©ii D 3gU^&&©:*£ 
£©f!ti-?\ X$flX^-^l 0 9, 1 1 l©^ifr3gg©*££©i| 

ffiiz&t), m-sommmztfy Y®mt*mfflx-%z> 0 m^nmnom^^ 

L©ifBfcjft£iinx*rs»$i 1 ©(*J&©^M 2 1 tt^fc^-fc u wm^fe^ << > 5 1 

^7S» ^^9 (9A) ^Wm^^-(>5iz^-oXmJlM0L^)l(D 

rt^©S®2 ifl-®fcffM£*i£o acfc^ M;i/xi/-if^L©^^*ioxm 
^ds^inx^^ifcyv^xi/— tf^L^^-rso £©*??{£*£ £?k v^vz 

««9 (9B) *s«J»r^-7-l'>5(c|&oTinx^til©[*)gp©^®3fvf5at: 

^UT, 09 0£^-<fc-5t> ^y^:$9A,9Bfr£^y£ 9 
7S»^9A (9B) i?f)^7y^iSi9B (9A) #Iqk ^7>^i^9B* 
fcinx^i-ti l ©Ms t-&b*3#J»rm£ftSMic;j3^T\ iQXjftiitj l ©JP<fr# 
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J^±© i a t H 9 #1 iz J: *U£1£gt© ^7>^fi9 £ AM?" 3 £ £ fc: <fc D iox 

9JFM^©^ 7^9 1 #j&gbfc < ^S^fc^Tfcx m-LttM.® 1 ©TO 

ft*, -•?©* 7 y 9 *»-CttttWr*HJt3fe»^, H^±©*7 y * 
10 ««9*J^j*-T*o Wttfx 09 1fc^-r«t5fc:s ^7y^jB«9AW7!>^ 
«#9Bfc©iafc*5v*ig«9C£^ja?-.&. l^-if7fc©A^|qJfte» 
M 9 2 tc^-r J: -5 \zm^nma 1 ©JP#g&|6j£ ifi^-T S^lSj tc iT3 £ £ 

*^»^©^9^Jt*V>T N ttft®*7y£rflHft9fc£> if ?feL# 

©jW£L^o mttig8 9fc:|3Vvtx Sfcfc^ s> ^ft:$ 9 A&J&fifcU ^©^ 

7^^t:0^nfe^^y^^9{c:«kDfciSL^tvSo 
20 9 1^>3S/ b©W;*V-1f7feLTiFM£*lS* 

25 fi.U *^W^©H9^Jfc*V>Ts ttft©^5y^«J»9©^JiW»Sfe:±|B 

100 



I 



WO 02/22301 



PCT/JPOl/07954 



ifinxggi o o£iiti©#i$£LW£o lg9W^vrzjpEU:r-^i i 3 
#J£fc^ ^^P^inx^ti 1 ©J*##ftfc:J3v^j?<fr©##©ffigJ; d 

£ £ T% Ziffle ^- ^ J: £ iDX^tJ© J¥^^ ft fc)- £ H^j&P ©ffeg© 
«i£ov>T09 3^7jt®9 4*m^T®.WtZ> 0 *HiS^©B9^JTl±inx 
mtl©J?^|qI^^5l/-if^©«^©ttg^ N to^Mm.®(Dmffi (Alt 
ffi) ^*^P^UTiI0X^a^©M©flFfM©{ftg^ci|giSU■tV^5o 09 3&V- 
1f^L©*^^PA$iPX^tH©^t53 £&gLT^S>|*l?£^LTl^o M 
9 4fc^-r<fc-5fc:, ZittX^-^^^lx>Xl 0 5lzmtfT7&M}$it&t 

x «^PI±M3^e>iDx^^i©i*ig|5{c:^ij,-r^ 0 *^p©ipxM^ 
1 ©ft^fcfcttS^ttMftNz-e&S (N{± P-1f ftL£**-f &2rax2tgi% 1 ©jg 
#f2£T-&£) o J:^Tx l/-if)feLt:^-rsSPxmtH©®|f^*%^bTZ 
fftx^-^fc^a^sc^fcij; to^MM®} 1 ©M^lpJfc^ftsm^^P 

*5^^0fM©{4g^®3^f>irax^r^i©^^T-©isii (Nz) i:-rs 0 

-©M (Nz) *±mm$r^ (N) TirrS£hfc<fcD^£>ftfc&S&g (z) it 
B\ jDX^tll*ff^lRlt:^i!j^-&So dftfcj;^ ±|B/iJrM©{£r®fcJg;ft 
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tiTi^o ^#wgpi 2 7i±, 09 3R-&m9 4-cmwLtz&mm (z 

®9 5{±, c©i^— tfinx^*Bft^-rsfc«)©7n-^^-hT$.§„ ;&ox*r 
mm i tt^> u 3 > »> xntfes o 

^rs»7-Sl 0 18:01 5fcfstil^©7rs/rSl 0 1 £|S|CT-&3o & 

iax^^i©^^^M^-rSo ^^©^^^inx^t;i©sff^ 
£*fcbT, snxm% i © z W5\k<t>®mm. (z) ^^-rs (s i o 3 )» - 
i^-ifft l ©ifey^ p #Snx^m©M£fim£-e-£fc«>£> inx 

1 ©*® 3 t&g-TS l/-1f& L ©3l3fe;&£»l£ LfcflDXfcfMj 1 © 

z fft^iRi©^«iST*«)So o^Ds inx^%i©jp^inj^^s^)fe^ p 

-afcrrso ^^jte^si^iiiDx^^ i otofficommttftkimytti p 

^•^Sfc«)©^l^l!ig©^-^^ffi3^?5t:ft^ P fctf>© 

zm^xitmz m o wzmm-* mmsmwmn 2 ;«m©^-* & 

^TJ&f££;h,£o £ft£©I^S©^-*tt£#MMSl 2 7fcA*£*lSo 
*5ry;7Sl 0 5MXry7Sl 0 7 £01 5 fc^-ffg lfll©;*^^ S 1 
0 SMXr'^Sl 0 7 t|5|ly£&So Xt'^SIO 7T*M^tlfc^7 ; 
~*\±X^-V%m&l 1 5£M£*i,£o X^-^JM 1 1 5\±, ZOMti? 

LX Z m^T-V 1 1 3 £ Z m*fa<D&miH£% (S 1 0 9 ) 0 Ztl 
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1 3©£©&gfc::fcVv^ ;VVZ]s— 9% L P &^®3 fcfftg-TS £ 

> 5 HbJjmm l ©gi® 3 ©te^ltfg^-* zmmr £ „ £ ©i£*HMi» 

5 7-*\±±mm®!> 1 2 7 £^LT^-# 12 9 (^6>n N £*U: £ *) 1 

2 9 fcflJWM^-f > 5fftff©^M&#^£ti;z> 0 

1 2 7 £&^#>;*5r y r s i o 3 -ev&ztitzm mmm®?-* 

t-^M1 1 5&£©|£»g©;r-*fc:^5^X. !f3fc L (Dmftti P 
10 ]WlDX^fe«f 1 (DftUtteZtfLWlZ, Z #^r-^ 1 1 3 t £ Dj&DX2tay» 1 £ 

zffcSiRj (si l i)o £©p^©&mfrax;^m©Mtt^T* 

<&>£>o 

015 tc^-rn imoxy" y r s 1 1 3 fci^sfc: bT«a«rai««*ia 

®rM^-Y>5t:^d<kafc:i)nx^%i©^^^-r5 (SI 13) c 

7ry7Sl 1 l£llti£bTSg2^t&i©^-*fcg^v>T, 
ft L ©Jfcftj£ P tfflDXftil^ 1 ©ftg&©gim3tt?£fc&S&fil^ Z UX^- 
1 1 3 t<fc DSDX^ti 1 £ Z $l!pS[Rlfc:|£gfr£-e:3 (S 1 1 5 )„ LT\ X 
Tfrsil3 £H3*ifc LTSox^tl 1 ©rtg&fc^iiBS^£M« (S 

20 117), ^r^Tt ^mmmmmmifim^im^j 1 © iw©^® 3 

fc»l&i»*f« (SI 1 9)o citifcdX'K Snx^ti l^^U3>f^t 

25 *^»^©S9«i©s&m*itt^-r5o » 9«fc j:ti«as««**xij»iqFfc 

103 



WO 02/22301 



PCT/JPOl/07954 



oMQfak t v^t^, mmmm 1 ^am^^ e> * ^ * ^ l £ < v^sc 
«j«f^7'f > 5 fc»ofc^««^-*«»THdnx^fe«j 1 ©«r 

[SglOflJ] 

*£Sfil0BJB©& 1 0|»R ftll*tft»©*##|Bjfc:6W-* l/-if^©*)fe^© 

C©ttM©J^lfcov^^^^^^^Jtcifeig«o 09 6fci\ *^JSB^© 
fg 1 0#l£&£ !fiPX^^MV^TjPX*T^ 1 ©«!»£* 7 y ^f^9# 

m i ©^* i/-if^L©aM (aw®) 3 ^Mbtinx^^ i (onmz&t) 

£tl£o ^LT. ^fej£fcfcj[JQX*r^j 1 CD^^|qJ{C*5V\T^©B&^©{ftg 

tvr o cin £ ©»©T"e «WrP3fe5 > 5 tct&^TJnxM^ 1 

® 9 7 \m 9 6 ti^-Tinx^tj 1 ©g&##f ® 0 -e & £ 0 * ^ ? 2 mm 9 Jgjft 

b W£„ ^7S> *7W$, 9 KtM^nmo 1 ©Jf fc:fe^TJS#©¥#©&e 
&TJ^©ttft{cjfM-r£iu ^JilijKllMt) 1 ©J?#if^b««j:fc£^$^ g 
8S£J&R1-S^y*9 1 i:^®3 (gM2 1) ^0jSH^ibW«<-rsci^ 

ifi-zzzo <£.ot\ tv&nmm i ©«^£^ -f > 5 ? «i»r^^jamtt* s 

M©3£g£fiM$bW3o ^T, l/-1fJPX»T«fcJPX^feifc 1 ©tDBfx 
HI 9 8 itm 9 6 £!3&£*|gffl0&Ji©2 1 0#|fc:^£ I/— ifinx#&£ffl^-£ 
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»09 8{c^-TJnx^tH©^»flSElT*^^o ^7^^^9^M3fi!jfc: 
fl2fi££*iWS©T\ e#$£/&g-fS^7y^9 l«±*B3Xii*<DjE«t:aai 

-rs 0 ctot, «j»f^^>r>5tmofegim«M3^i:-^^©^ imx 

T*^** 9 l©J&R;£ft©^*t#*£<&£o £tifc:J;D. ^7y^9 1#« 
?7 ; /^MX^©M^{c:PJ^«iI^:A J $)D^ ^©MfeiJ; Dm^^W*^ 

3®mM&it$m&^(D~5, ^7^9 l©fiS5^|qI©-r*l*/J^<T^5o <t 

jfif #S©ffi fc* 7 y 9 fc^-rs t^7y^9 #M 3 ^fig^n 
So £©fc»s ^5^^^9^©*©©^>^A^^^M3k:^tU $19 

l^-1f^L©*«^lJPX^tJ 1 O^^lqJt fcWtJP*©^ 
^Otegot 5113 ££V^B£Mf l/t * 7 9 £ i: T- £ 

So ^©^^ ^^^^^9i±inx^r0^i©p«3^ttJ©aM2 ifluw^t££ti 
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S o 

m 1 o oiiK9 6 £mmt*mffi&M(Dm i omiz&z is-vmttmzm^ 
Tjtmztitci?? v#mu 9 ft^trUQijtfe* i m i o o 

txmjjn®? v zmm 9 1±> > i/-if5feL©^^*iax^^ i ©j? 

#©&g<fc DM 3 toK^#gfcl^LT^£;Jifc*>©T&3o X$ft#|n]©^ 
^ >y 9 tmJim® ? 7 y 9 £ fcfcfc#£IS t T W So 

mn 9 *^tM^ *u *&^©^ ^ v zwrnnti t ltm*©?- * 
fl-ty-rso imftnov^ v 9 ^y^is!©^ ^ * 9 &t % tjpx 

tmm 9 #jiM-r s ©-^ xffl^risi©^»f m ^ym^©^® t ^mft a: < m 

£*lfc*rLT\ 01 0 Ofc^-Tctafcls JPXmt»l©JP^lRlKl^V^Tx X 
Ull^Iql© ^^HS ©ftg i: Y$fc6|*j© ^7>^i«9 ©fftg t 

z>t, xmjjfti(D?^y?mm9 tYm^<D^^^^mm9tifimB:T^(o^ 
3&*x xfft^iqj©^ =7 *> tim 9 str^^ipj©^ ^ v #mM9 © 5 ^fc^ 

y#ffi&9 litMtS^ Xfl|^|qI©TOMfcYiM^fRl© 
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#^»S§©fg 1 0 #Itc&5 P-lf inx^gfi N 014 izmTM l #lfc&<5 u 

— ifJtJX^gl 0 0£ 1*3*1© jgj&£LTU5o 111 O^Jfc^V^TZ^^-^l 
1 3 fc«fc DJOX^Rft 1 ©Jg^|pJfc43^5*«P©^g*sM^tlSo eitu 
tc:«fcD. flixfcf. *^^P»x^^l©ff^|qlt:^v^T^©^©{feg 
<fc!)AI*® (St® 3) {c?£V^gX{±jiV^Stii^tfct)s JP&©B&¥#©& 
g^UgSbfctJ-rS^il^ttSo m^6ffll/>Xl 0 5 ^ZW^lRj^iJ 

£«;i£:ic£oT*K ^n&©|g|0^'u-if^©^^inx^^©F«3gi5t 
^fc«££#T-££o £ot\ *^T-(±ipxm^i*s^©jf^iSi^|& 

-rs^sv^ffl^ >x 105 Asjoxm^ i <Dmfrjjfii\z&mtz>Wi'&ifi$> 
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wtZo nom^—^^m^Lx^—ymm^i i s&zmxr-vi i 3 

^^®3(cM-rSZtt|X^-^l 1 3©ffcg££^T\ l/-1f3feL©£Bte 
jSPW3tfimJ:5{:l/- ifiDX^gl&l|g£tiTV^o i 
jfcr-*fci\ |g)MP£Sffi (Alffi) 3tcflm£*S©£>i^&flnx#gi$3l 

wi2 5it ^©ffi^wi&M^^-r^ti^-rso 

iflWl 2 7tt, 0 9 3&TJW 4T-iiWLfc^l&* (z) ®^-*#A 
JjZti, mmZtiZo ±#$J»1 2 7&, iDX^^ 1 ©ff#g*|qjlc 

0 5 l/— lf^©*^©teMi±ipxmti 1 ©*#©$& 
fc, 01 st^tii^r^rsi 0 3£iHiicLT, ipx^fiitji©^^ 

l©ZH!|^|q|©^i&* (z) £Sfc£-rs (SI 0 3) 0 Cfttts l/— !f*L©*3fc 
j& P #Jtax?«fe«j 1 ©lW3&g£*&fc«>ic, toxftgUft 1 ©M 3 fcteg 
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■finommm. (z) & N ijnx^tii©ji^^i^t^(tsiiDxM^©*i^^ 

i&M©^-*©-0!lT-&3o mttk P ©M&iPXtt^i l ©JP^ *Wk iP 

bTSfcTTSo ^©^i!fM©7 i -^(±^WJ^S|^a5 1 2 7 £A*£*l3o 

0 5^7Jt^^-/rSl 0 ItmWi-Z&Zo Xrf7S10 7 T^||£*lfc£ui^ , 

i± N mz.Mm.yo i © z itt^iqifc^^sflb©^^^©^-^ -e&So 

10 ^©M^-^{±^^-^$iJM 1 1 5^^>tl^o ^r-^J»l 1 5& N 

Cl©^^— * £S£ UT Z WX^-^ 1. 1 3 £ Z UI|#|tiJ©^!&£-tJT£ (S 1 0 

9)0 m&mytmi 1 7©^^©^^® 3 z # 

^tr-^l 1 3©£©flmfc;feVv£s /Vl/XW— *f)fe L P l±M3fc 

15 -®»f^^^ >5^tfSDxm^l©M3©te^:H^7 ; -^%^t-So - 
0^Iir-^li^Ml2 7£*M/T^-* 1 2 9fc^£>*u itlti 
1 2 9 fci«J»r^7^ >5tt%:<D&*mM1fim7r^ti2>o 
±fc®m%l 12 7 fc&^#>X:P >y 7* S 1 0 3 tifcmMtlto&Wim.r—* 
#A#£*LT:fctK d©^M^-^^^-^$iJ» 1 1 5 fc^&tiSo 
20 -*M» 1 1 5 i±Z(D&mmzr-* H&^Xs I/— L ©jg^ P #jp 

Tttmo i ©p^sph^^teg^ zfax^-^ 113 \)ta^nmo 1 * z$s 
■xfaiz&mmtz (si i Do 

Xry/Sl 1 3^rjtX^5/7-Sl 1 5\±m 1 5 fcTjVr^y :7 S 1 1 3&Tf 

25 #si-rso 

*^6£^©^i o^j©^*iSB^-r5o gi oflititu^ jpxm^i© 
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1 x 1 0 8 (W/cm2) U±xt^D^)V^mifi 1 /zsJBlTO^TV— * FX;* 
g?# 1 x l o 8 (W/cm2) W±-??^-s>;i;p^tiAs 1 //sJ^T©^^l/— 

ft^lXlO 8 (W/cm2) I&±X1P^>JVV7>M& InsVXTOgkftXU— 1f#£M 

HfffBJDX^^©-®»f^7-f >^?&oTlulHiJPX^rgLtJ©l*l^{3®#f^ 

^bbfc^T-$.5fflW«^b^*^tf3!fS^»^-r§x@^M^^^ 
i/-ifinx^ 0 

m i ~ 4 ©v>-r 3ia>tcieft© i/— ifinix^o 

tiz&toitx v-yyt&mmt^ m>m i~5 ©^-r tibials© i/— * ifirax 
7. ffiBjDx^t»©rat«M^b*Ti/-if^^Mm-r^t{^ m 
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mffigffifrbAMTZ, m&m 7fB«© l^-ifipx^&o 

tf3te£fcB!fchr5 i/— !f3te«fc N lulBipxm$i©SiSfr& ai*« v-ifftfcm 

w mmw^fitzimu^ts. mim 7-9 ©v^n^^iam© i^-ifspx 

1 1. iiufBam^fc^ BufBSPX*r^©OTfc:^-t»^tifel/-1f^cD^ 

n i - i o o^-rtifrizmm® u— *f;&px#& 0 

1 2 . BuSBaJcK^^B^-raxS^ 

BufBBTOr^^ >t?&oTHuf3iPX^^i^»f-rSTOxS*iJixS> it 
*@ 1 — 11 ©V^-fftfrfcfBft©!'-- !fjpx^„ 

1 3 . fuiBiPX^tftttf^X M$£ 1-12 ©V^ftfrtfB^© 

U-1fiPX^^ 0 

1 4 . luiBJPX^tKifEm^^^^tfs 1-12 ©l^-rtLfrfcfBfi 

1 5 . ftffitoJttms&*m4ttm&&b, m^m i - i 2 ©v> -r^tcis 

1 6 . iuiBipx^rii^ii^it^ titc u-^omm^m-r^s mum 1 - 

1 5©^mfrfcf3ta©l/-1f;&px#& 0 

1 7 . BufBiPxm^iOHufB^ffitm?^^ X3m^^*->#J£f££ 
tiTVN5 N ^Sl~l 6©v^•r^^^{ciB^©l/— !fipx^ 0 

1 8. ^mmmo^mizmft^^^'z, m%^^^\^-^^v~ 
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1 x 1 0 8 (W/cm 2 ) JSUrCfr^W^lgjP 1 jus&T <Dgkft-£ U—V % 
1 x 1 0 8 (W/cm 2 ) £LtT*fr^;i/;*i|ig# 1 //sJ^T©^T- lz-if^fc^ 
Bui3m&©lall&^©5*>^ 

v-if^©*^^-&t»-fr-5. m$m i ~ i 9 ©^ma^fan 

M$gH 2 o ia«© if *nx^ 0 
2 2 . ^<*#^©i*i^ t^^^^tout v-if ytzmm u mm*m& 

23. i likMmwomnm^ ufc v-if^©ii^£;&Dx*r^©i*) 

^^to*^oV-TO©^Rii5l6*^^R©Sllll^M3SDX^^©TO^ 

luia&DX^#!^kii/-if^MM-rs^i:k: < }: lulB 
TO^7^>t^^TM^DXm^©^^^^l®lR^J;^35tK^^ 

2 4. 1 ^©^H^©^ Rfii#£ Ufc tf^©«^»X^^©rt 

SB t-s-fc-frfr-o i/— if ^©^Rii^^^-r^iR©ftfiijAS|uf3(jnx^t>©^oir^ 

£5-f ^W&SiSI^ Mfc^ltS W 1 x 1 0 8 (W/cm 2 
) W±T-^^Vl/^^l>asWT©^fl 1 Tl/-1f^*M^^^i:^«tt), Iff 
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25. i vi^om n^®mnm%* vtz \s—v%®m%&-&BJLMmo<Dn 

oiZ, m%i)&k:jS\1r%}Z—#W—&mifil x 1 0 8 (W/cm2 

fe^-OtfeS&Slz, mft&klsttzt:— trnv— x l o 8 (W/cm2 

) ^±T*frorw*ipgiMnsmT©^^^ @5 

2 7 . 3ft^P3€ft&KiH W^©iiMIftT*fc 3 y 2 3 ~ 2 6 ©^ 

2 8 . Buiat nmftomn*& i/4«jifi®^sft d wets; 

lt^2 3~2 7©^-f*ifrtiBf4©l/— tfflnx^o 

»fcl/-* lf^*»TSXS*iiix.S; If ^2 3-2 8©V^ti^{ciBtt©l/ 
-ifjQX^^o 

3 0. iufflawa«**^-r*xs^ % 

l5IBinxm^©Jp^^|qJ^f|f|hbT; iulBftlX^gi^^B&9 0° 
*Ts BuiBiPxmtI^^--tf^^JJt-SX@^ii^§ N lt;&12 3~2 8© 
^-f *i#fcl318© 1/— IfJOX^^o 

3 1. 1 ^©^P3^©1iRii^* Lfc I/— !f^©^^^lllJXM^©f*l 
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m&i* i o 8 (w/cm2) jy.±fc:^s<fcai3^;i/xi/— 
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l x 1 0 8 (W/cm2) fcLhfcfcS ct a {C^Vl/^ l/-if ytzmx-r zmx 

tula i/-if *> wij sttfe/w* i/— if %<om%£m 
i x i o 8 (w/cm2) w±£&5 j: a i^-if^^^-rs^^ts 

HufBiiDx^ti©W : ?^7'f > £$&oT;vi/* v-1f#©JIM£ffl*ri$£ 
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mm u -vytMfr f> mm 2 tin; i/ -if %<Dm%&® v—z^y 
ix i o 8 (w/ cm 2) m±fc«:*<k'5fc:^vi/xi/— !f**H3te-raii3teffli/>x 

B^^I3A*^^^*:^Pife©^:t^lc:^v^T^ c©*t£©P§P$re?&fifc£ti,£ 
Mfflt^mJ; t)«R**ifciiS«7#y h©im*m^-r-5 

i x i o 8 (w/cm2) &±.^tz%&o^>v\sxv--v%*m%-t2>%k%mvyx 
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JVlsXls —if ft©; 1 7 -A ^ £ © A;b £Sc5 V^T MIB ]✓ — if S> tttt* £ tl 

ix i o 8 (w/cm 2 ) jLx±ic^§«tat7^i/^i/— yytzmyt-tzmytmuyx 

m □£&© A % £ ©A* JcS^5 v\T fuiatftftffl 1/ >X£^tf 3fc^3R©BB □«© A 
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4 0 . /i;i/*ifg# 1 #sOT©>W;* i/-ifft£ffllfr£ W-if3feiHfc s 
; v — *f %<6h y § £ cdx* fcS^T buIB V -if ftUfr bmmzti 

mm v -if ytmfr mm $ nr^ vix v -if %(om%&<D # * v 
i x i o 8 (w/cm2) vx£tt&&5\z>vM\'-v%*m.%-?z>m%mv>x 
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mmm^MM^owm^^^ >»ot/v^ is-vft®$t&b&%mm£ 

10 l/>X^t?^^©^P^©^:^^fc^V^T, £*i£©*£2^Bf!&£*iS 
15 4 1. lufBifiyiiR^T^^tifc^©aJcSx^^ h©M^*f«-TS 

fctflx. 3 6~4o (D^rtifr i^wmo i/-ifinx^g„ 

4 2 . jwxmv i ^s^t©^;* l^-if^^ttjij-r s u—wmt.* 

lx 10 8 (W/cm2) W±t3^^«fc5^;PXl/-1f^*|fc^««5te#Si:. 

ffiE^3te*mfc«kD^$tife^;i/^i/-if3te©ll3te^*Jnx^^©rtaJfc 

25 
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43. i vs&cr®/v\>x u-yytzmm-tz u-yytmt, 

mmis-v ytmtp mm $ tiit* v-v %®m.%&<b * 

lxlO 8 (W/cm2) W±fc^S«fc-5t:/i;i/^l/-if3fe^^'rsm^fflV>X 
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io i x i o 8 (w/cm2) jBt±fc^s Xotzsv^xis—yytzMyfrtzMytmuyx 
mmajmmmomm^^^ >^ot/im i/— »r*©£#ja**ft*Hafc 

25 ZffiZ^ 

mmis>xmR^m&. ®mmnmmm¥-mti& *)ism$titcmn§k<D*£$ 
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1 x 1 0 8 (W/cm2) J&LfcfcfcSJlSfcJVI/Xl/-- »£Jlft-r£J|}fefflV>X 

tafiB^-fflSft^Sfc J; DUg^^S^;* \/—*?%(Drty~- o^zmm 
titcW-RTFmalk<D*£$tfr%>&o KIBEl/— if&IRfr 
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WB v—yytMfr £> M> Viz u — tfft©^ v -©* t £ *WflfT 

5 i x i o 8 (w/cm2) m±£fc£ £ -5 fc^x ]s—y*yt*myt?zmyt;m v >x 

.;ftfc^9-;STJ^P§fc©*£££&5^ 

25 i/-ifinx^g 0 

4 7. BuE^C-jl^^ckD^^tlfe^y-©^^^^^^^ 
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mmi 4 2 mm® i/— * uniga. 
4 8. iJBiip^^sti D^^nfciip»<z)^*$**^-r*^ 

#®£#x.*k ^^4 3X&4 4fiB«©V— tfiJDX^go 

5 *^-r s^*©*fii* ^ m&m 4 5 x& 4 6 ta«© *rjnxge 0 

15 

U ^o^;i/Xl/-if^©«M*Buia^x^^©^{c^t>*T> BuIBinx 

ttttttt' i/~if ytzmm-t z> z 1 t x *) . tfnataxjtftftofl&otgjBf^ 

25 fc„ 
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i < xii/jN^ < & a ct 5 fcn^i u I/-- yyh<Dmyb&*m&m 

1x10" (W/cm 2 ) ^fcl^^.fca^Vl/^lx-if^*^^-^^^^ 
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tu!Bi/-if3»&>£ tomatittjwz v—^%om^(o 
ixio 8 (w/cm 2 ) i2K±tztez&-5&v)/z\/~-4ryb%myfrt%my£&&£, 

mmiio^^(DX±iz&^xmBu-ifytM^^mm^ti^^vvx\y~^ 

lxio 8 (W/cm 2 ) W±fc:^S«k5^VV^i/-lf^^^-r^*^S^ 
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5 

15 l/-ifin^go 

ht^csiv^ mmm¥fe^j>izWi^x%m$nzmk(Dimmmxtfy h 
20 ©H^^^-r^H^^^^x 

ffi^ If 3c© 5 3-5 5©v^-rti^tMcDi^— ?finx^g 0 

5 7 . /Vl/Xtf!** 1 tia&TFiDsVVX l/-if)fe£ajirr£ U-^Ut^ 

luiBv-if ytm& $> mmz tizsvis* v-if %om s m Lmmi<D*%£ *m 
25 wtzmmmm^mt. 

buIB V -if ftMfr btilMZ ntc> VUX 1/ -if M—Z?^ 

128 



WO 02/22301 PCT/JPOl/07954 



lx 1 0 8 (W/cm2) Wifc&Sidfc^VXl/-' !f*fcfBte««3te^«fcN 

mtmmmm^m&s imim&m&mitz mmftntrnmno^a 

20 #mnk&m&mx.&s m&ms 7i3»©v— m^mmo 

i x i o 8 (w/cm2) &±fcte%&o£jvvx\/-vft*my6-?z>my6^m£, 

25 &t)it&&&£, 
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mm\y -if ytmfr tarns m v -if ytom d & LmmL®*: %$*m 
i x i o 8 (w/cm2) &±&tez&5&vizu-*ryt%myt'rzmyt^®£^ 
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i^Di^fufaafcw** y ^©^©^^©A^fc^H^T, @$D-^^Bufa 

&©*£££«giiU 

V-ifirax^g 0 

6 2. |fiBBiffl^fe^#^{3 < kD^^nfe^^©^t^SOT^ 
^Si3if|f©^:#^*^-rs^^^<i^§ N m^S6 lfB®©u-lfinx^ 

Mo 

6 3 . msmmtt^j >£&^Tmmm^mm<D%mftm£Bm$tiit 
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m$m 5 3 ~ 6 2 ©v>r*ifr £ia«© u—vmxMn* 
x^»®rt»fc^3te^!8yRfc«ksa««*^j«u fr-c\ 

xmt>©rt^fcgm^»/&U fro, 

6 6 . ^©H&Mtfcfctt* If— */H7— «flfjfl* 1 X 1 0 8 (W/cm2) 

&L±x$>-ox;vizM& l ^sfiif ©Ifefrtx ^—tf3fc©*^*inxm^© 

^^iD^xmmsa^nMLm^-ir^mm-r^ ztizx >k tuia&ax^ 

luffiJax^feft fcjgy§t£ *i S V— *f )fe© tufBJpxM^^© AIW ft * £ 

6 7. rnmm®&&ffi&&. mmu^mma^mmi$n2>v~*?%-&*M 
tZfmmTttm®®xMm£MLxmrtfrbmkBf&ir^ m^ms 4~6 
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6 ©vn <rtifrfciB«© u-vrnttm* 

bfe^t? $> s * 5 y * BtffBi*i^5 £&^T®mmm l tdmr* $> % mm 
>j>te<tb\,^?titf>—'D&<£-t$, m&me 4~6 7 (D^-ftifrizmmoi'—yim 

X^o 

6 9 . v-v%®m%&*mx.nmi}® v -if aw® *« LTiufa&Qx 

^tl©rt^fc^*)^^oMfBlJPX^^©^^(^fc^v^TJS^©^©{&M 

tmatr % z t & d ^ tufa&Dxm%©-®»f^5 yic&oTfuiatjnx*!^ 

o 

7 0. lumXK®lz:{i«?7 ; >'WXSU t «M>'^-->©^t» / J>^< ii^fo— ^ 
ifiDX^ 0 

x^»©fiffl{fc#^TOt:«tSaSc3Bt««*^-rsJB lxSi: N . 

UB»liiftN l/-1f^©*^*iufB^x^%©Ji^|qiK:*5V%TBuiB 
$ 1 x^fc^^s 1/— 1f#©&3te{ftg ^Mfe^MfcBufBADxmt/C^fc:^- 

t>^xm&mT.nmoiz u-*r z. 1 t «t & , iwiBiDxmtf©^© 
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73. mmm^nmiviv— yytzmmtzm**, u-v^tomyt^^ 

VZV-trtV-mm&lx 1 0 8 (W/cm2) &±-C$>^XsVl>*m& 1 jus& 

6 9 ~ 7 2 ©^"f tlfrfcfBfS© l/-1f flPX#$fe 0 
7 4. luSa&PXM^tci/— if^^MIJ-TSIfe^^ V-1fft©IIBfr&fc:fc 
B-S 1 x 1 0 8 (W/cm2) &±T*&^XJVlZMifi 1 //s£l 

m^m 69-72 cb^-rtituzigm® u-ifjpx^„ 

1 x 1 0 8 (W/cm2) ^±7?&^>T^;i/^«*s InsWT 
trfnB3cR«***^-r *n ilScg 6 9 ~ 7 2 ©V^-f *i#>fcfB«© V— IfSPX^ 

So 

^n^iz-if^ra^^BuiBinx^tica^-ri^-rs^^tj; fifflBlP 

^I^fc^^SBfiiB^x^^©^^!/*©^-^^^-^^^^^^, 

Knasnx^fe*fcfiBij$n* i/— if ^©^^^ButBXitMfcftg^ -e-s ©^ 

irsffe©i»l|Xfg^ 
Mia#©^^M©^-^t^v^TtulBiPxmtl^MfBiP^^lpjfcffi 
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i x i o 8 (w/cm 2 ) i*±£tez>£ovi/v]/xi'—yyb*M%i-?2>my6^mt, 
mmm^®t «fc d fans nfe msmttm&mmozr-* Rxmrnmn^m k 

<fc t) «ll£ftfciiutBffe©ffi#tt^l&m©^-* fcS^Tiiuia&OXm^£iiuffi 
IX 10 8 (W/cm 2 ) &±tZte%£ok;V]sX\s-*?ft*mftTZmft^&t. 

mmkit,^&£ & Qmmtitzswx ^-^©igft^iDxm^©?^ 
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